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PREFACE TO THE REVISED EDITION 


In the preface to the first edition of Price ‘Theory (1958) Professor Ryan 
remarked that he had used ‘only the traditional tools of analysis’, and 
that ‘were this book being written five or ten years later the emphasis 
given to the various tools would have to be completely reversed’. Fif- 
teen years later the tools of analysis have certainly changed as far as the 
professional economist is concerned. Linear and non-linear program- 
ming, game theory, linear algebra and the traditional weapons of the 
calculus now play a very much larger role in research and in teaching 
than they did some years ago. The modern university and polytechnic 
student is expected to accommodate at least some of these techniques, 
but it seems right to say that the average student is still largely non- 
numerate and is likely to remain so for some time, although standards 
are clearly rising. The modern author does therefore have a choice. He 
can write for the numerate and reach only a small proportion of the 
student audience, perhaps hoping that the increasing preponderance 
of numerate textbooks will give the non-numerate more incentive to 
mathematics. Or he can write for the non-numerate, gain 
the larger audience, but at the cost of some rigour, some elegance and 
the omission of topics which can best be treated mathematically. 

I have, in this revised edition of Professor Ryan’s justly famous 
work, tried to steer a middle path. What I have done is to use some 
mathematical language in the belief that the biggest obstacle to learning 
numerate economics is the jargon and not the mathematical 
manipulation of equations. What I have not done, except occasionally 
— and only then where a non-mathematical approach has also been 
used — is to operate with mathematics. In this way I hope the reader will 
gain some of the flavour of modern approaches without being faced 
with the impenetrable barrier of mathematical limitation. 

The actual process of revising the first edition turned out to be far 


learn some 
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more complex than I imagined. Both Professor Ryan and the 
publishers merit my apologies and indebtedness for being so patient 
with me. The problem lay in the fact that Professor Ryan’s original 
treatment was almost 100 per cent self-contained. It had a logical 
sequence which, though I strived not to, I fear I have broken. On the 
other hand, it was difficult to see how any change from the original edi- 
tion could preserve the unique features of that edition. The only real 
loose ends in the original edition were contained in Chapter 12 en- 
titled ‘Some Further Problems’. The topics in that chapter are now in- 
tegrated in the main body of the text. 

In making other changes I have been deliberately subjective and 
there is no question that I shall be criticised for having included some 
things, elaborated on others, and omitted still others. The biggest issue 
was whether to include a substantial section on ‘new’ theories of the 
firm. Had I done this the book would have been longer than itis now, 
and my feeling was that (a) it would have departed even further from 
Professor Ryan’s original aims, and (6) it would have been redundant 
in face of some excellent recent volumes which have concentrated on 
this issue. In consequence, the main changes have been to introduce 
linearity into the chapters on consumer theory and on cost and 
production theory; to extend the general equilibrium chapter; to ‘up- 
date’ chapters where I have felt this expedient; and to add a new 
chapter on the normative uses of price theory — that is, welfare 
economics. While this is a small list, the result has been a substantial 
change, although I have done little to change Professor Ryan’ 


again it was Professor Ryan’s carefu 
logical sequence that was a dominant feature of the original edition. I 
can only hope that some of the logical rigour and value of Professor 
Ryan’s original approach, which I cannot hope to emulate 
Lastly, I have written for the market 
that I have taken a fairly neutral approach to issues on which I have, in 
fact, the most decided opinions. In particular 1 have recorded the con- 
ventional approach to the ‘efficiency’ of market systems, although 
reference to some of my other work will show that I find this notion of 
efficiency very unattractive. There is nothing novel in the content of the 
revised edition: it has all been said before. I can only hope that the 
arrangement of the material and the exposition will appeal. My debts 
are therefore fairly obvious and include all writers on €conomic issues. 
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A special debt is owed to Christopher Nash of. Southampton University 
who read many of the new sections and commented in his usual in- 
valuable way. And, of course, I owe an immense debt to Professor 
Ryan for his assistance and advice during the preparation of this 
manuscript. As always, my greatest debt is to my family. None of these 
people, least of all my family, bear any responsibility for the errors 
which no doubt remain. 

D. W. P. 
University of Leicester 
April 1976 


PREFACE TO THE FIRST EDITION 


It is tempting to begin by defining the scope of economics and 
describing the methods by which economic truths are customarily 
pursued in academic circles. The temptation is acute for an economist, 
for the fascination of economics with its own scope and method verges 
on neurosis. It is with reluctance, therefore, that we do not deal with 
these topics explicitly. We shall not prejudice their importance, 
however, if we define economics as the kinds of thing that economists 
habitually talk about, and its methodology as the way in which they 
customarily do so. 

Economists generally describe certain decisions that are taken byin- 
dividuals who are acting on their own behalf, or as agents, in a free 
society, and attempt to explore some of their effects. The kinds of deci- 
sion that interest economists are those which lead to a purchase or to a 


sale. In the Western world, those who decide to buy and sell may be 
classified roughly into households 


decided to sell and the quantities, prices and places at which they will 
be sold. The sales and purchase plans of the household will be related 
to one another, for the sums of money that the members of the 
g their savings or 
renting their land generally constitute the fund out of which they buy 
the goods and services of everyday consumption. 

Similarly, each firm in the economy must decide what goods to 
produce and seli and when, where and the quantities in which to sell 
them. All these decisions make up the sales plan of the firm. Inaddition, 
each firm must decide what things to use in making its products, and 
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when, where, how, and in what quantities to use them. All decisions of 
this kind are summarised in its purchase plan. í 

The purchase and sales plans of the firms are not independent of one 
another, for firms buy in order to sell. The sums of money that they 
earn by selling the goods they produce are used directly or indirectly to 
pay for the things they require to assist in their production and sale. 
We would expect, too, some relation between the plans of households 
and those of firms. The things that firms plan to sell must be similar to 
those which households plan to buy, and the things that firms plan to 
buy must be more or less the same as the things that households or 
other firms are planning to sell. 

Ina free world the implementation and revision of these plans affect 
almost all facets of human life and endeavour. As economists, 
however, we are primarily interested in how these plans determine 
both relative prices and price levels. As firms and households act on 
the plans they have made, the relationship between prices may alter: 
butter may become more expensive than nails or bread less dear as 
compared with jam. And almost all prices might rise as they have done 
since 1939, or fall as they, did in the early 19g0’s. These twin effects are 
inextricably and indistinguishably linked together, but if we are to 
grasp their nature we must examine each in isolation. In this book we 
are primarily concerned with the determination of the relationship 
between the prices of the things that are bought and sold. 

This book is intended as a text-book for students who are planning 
to specialise in economics. I have tried to state all the assumptions 
explicitly and to keep the analysis rigorous. The analysis may oc- 
casionally seem to bea trifle self-conscious, for I believe that it is im- 
portant for students to learn not only what economists do but why and 
how they do it. There are frequent summaries of the analyses, and I 
hope that these will be more helpful than they are tedious. I do not 
think that there is anything that is original in the contents of this book, 
but there may be some originality in the form in which they are 
presented. à . 

In elaborating the theory of relative prices, I have used only the 
traditional tools of analysis. While these tools are suffering a rapid ob- 
solescence, they still do a better job than the prototypes of the tools 
which may soon supplant them and which are briefly described in the 
final chapter. It is not improbable, however, that were this book being 
written five or ten years later, the emphasis given to the various tools 
would have to be completely reversed. 
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I am deeply indebted, either directly or indirectly, to all economists 
who have written on the theory of price. If I make no attempt to 
acknowledge my debts in detail, it is because they are too numerous 
and because I have forgotten the transactions in which many of them 
originated. I wish to express my gratitude to Professor G. A. Duncan, 
Professor A. T. Peacock, Professor G. L. S. Shackle, Dr. A. W. H. 
Phillips, Mr. Jack Wiseman and Mr. F. P. R. Brechling who read the 
manuscript and made many valuable suggestions and criticisms, and 
to the students in the London School of Economics and Political 
Science and in the University of Dublin who forced me to strive after 
clarity both in thought and expression. 


W. J. L. RYAN 
TRINITY COLLEGE 


DUBLIN 


Preferences and Consumer 
Equilibrium 


1.0 The Household and the Consumer 
Microeconomic theory tends to assume that individuals are the 
economic agents exercising the act of consumption, the decision to 
purchase goods and services. The way in which this decision is exer- 
cised is the subject matter of this chapter. 

In practice, however, the individual consumef does not often act in- 
dependently of the other members of his or her household. In other 
words, it is not just the tastes and preferences of the individual that 
determine which commodities he or she buys. In buying the weekly 
shopping Mrs A has to consider what her husband and her children 


like. It is convenient, then, to distinguish 


(a) the individual 
(b) the family or household 


as consuming units. 

The essential distinc 
behaviour are: 

(i) that households may not have the same objectives as individuals: ` 
parents frequently judge on behalf of the ‘junior’ members of the 


tions between the two units in terms of 


family; 


(ii) that the purchases of one individual in a family unit may affect 


the ‘welfare’ of other individuals in the unit — there are ‘external 
effects’ (see Chapter 18) which limit the preferences of the individual; 
(iii) that a given money income may be shared between several in: 
dividuals so that the preferences ofall the individuals in the household 
tend to determine the final ‘mix’ or ‘bundle’ of commodities 
urchased, even though the income might derive from only one 


member of the family; 
(iv) some commodities are ‘collectively consumed’ by the family: 
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the benefits of central heating, for example, if made available to one 
member of the ‘family, are made available to all members. Other 
examples might include television programmes and lighting. In other 
words, some family commodities are jointly supplied to various 
members of the family. 


For these reasons it seems likely that family behaviour will differ from 
the behaviour of an individual in isolation. The theory of behaviour 
applicable to an individual may not, therefore, be used without 
modification for the family or household. In general, individual 
preferences are constrained by family objectives, and, in many 
respects, the family or ‘household’ is analogous to the economic 
behaviour of society as a whole. We shall henceforth call the basic con- 
suming unit the consumer, acknowledging that on some occasions the 
consumer is an individual, and on others the family, or household. 


1.1 Preference and Indifference 
Consumers are assumed to select commodities according to their 
preferences. It is tempting to investigate this notion more deeply: 
whether preferences are ‘real’ or manipulated by advertising, for 
example. The position taken here, however, is that preferences, 
however determined, are the basic data for the study of the consumer. 
Preferences assume significance in the context of choice. Indeed, it is 
the choice context that defines the area of economic study. If all goods 
were free, there would be no problem of selecting between alter- 
natives. But goods are not free, neither at the national macroeconomic 
level nor at the microeconomic level of the consumer’s weekly budget. 
Hence we can establish a very general proposition which must be in- 
vestigated further: consumer preferences determine which commodity bundles 
are purchased. And we shall assume that the notion of a preference 
requires no further elaboration.! Notice that the object of the choice 
made by a consumer is some ‘mix’ of commodities. These com- 


1 This statement should not be taken to imply that an investigation into the nature of 
preferences is unimportant. The basic assumption of most economic theory is that of 
‘consumers’ sovereignty’, which means (a) that the consumer knows best what serves his 
own welfare, and (b) that his preferences should determine the allocation of, resourcesand - 
goods in an economy. Few governments would ever permit consumers’ sovereignty to 
reign supreme: preferences are frequently based on ignorance or are determined by the 
‘hidden persuaders’ of the advertising industry. In consequence, we can all argue about 
the extent to which economic democracy should be advanced. But, fascinating and im- 
portant though such problems are, they lie outside the scope of a text which is 
predominantly ‘positive’ in content. 
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modities, the quantities of which can be measured, are the choice 
variables of the consumer. 

Consumers express preferences for goods and services — which we 
group together as commodities. Later, we shall have occasion to note 
that consumers also express the opposite of a preference — a 
‘dispreference’ — for ‘bads’ and disservices such as noise, air pollution, 
fouled beaches, and so on. The preference may be expressed as 
between two or more individual commodities, or between two or more 
bundles of commodities. It is convenient to work with commodity 
bundles, for reasons that will be clear shortly. Hence we introduce 


some notation: 
X= {xp} 
The first expression refers to a commodity bundle X, comprising two 
elements, or components — an amount x, of good 1 and an amount x, 
of good 2. We can summarise this by saying that X is a two-component 
vector. ny on j 
For the sake of diagrammatic exposition, it is very convenient to 
work with commodity bundles that have only two goods as com- 
ponents. The reason is simply that diagrams are most easily drawn in 
two dimensions. Three-dimensional diagrams can, of course, be 
drawn, but much is lost in a confusion of lines and perspective. But, in 
$ H . 
practice. consumers exercise their preferences over many commodities 
, r 2 : 
and many commodity bundles. There is nothing we can do about 
representing such a situation diagrammatically, but the symbolic 
expression above is not limited in this way. If there aren commodities 
(where n is any number), for example, we can write 
x= {x1, Xa Mgr 0009 xal: 


The technical way of expressing this is to say that each commodity 
i n-component vector. 
bande ee í dY, say, the consumer can either prefer X'to 


iven two bundles, Xand 7, 
Y, wel to X, orbe indifferent between Xand Y. Hence there are two 


basic relations between commodity bundles as far as the consumer is 
concerned: preference and indifference. Once again, it is convenient 
to have some notation to express these relationships: We introduce the 
notation P for ‘is preferred to’ and J for ‘is indifferent to . The possible 
relationships besween x and Y are therefore summarised as 

xpy which means ‘Xis preferred to Y’; 


ypx which means ‘y is preferred to DE; 
xIy which means ‘X is indifferent to Y’. 
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In fact, the relationship of indifference is not an extra notion over and 
above that of preference. For to say that XIY is to say only that it is not 
the case that XPY and it is not the case that YPX. We have just one 
‘primitive notion’, that of preference. The relationship of indifference 
can be derived from it. 

The reader may have noted that the sentence beginning ‘For to say 
...” above was a clumsy one. Some further notation would assist in 
providing some rigour and brevity to expressions of this kind. We in- 
troduce some further symbols: 


& which means, simply, ‘and’; 
— which means ‘it is not the case that’; 
~ which means ‘logically implies’, or ‘if... then’; 
© which means that the first expression logically implies the 
second, and the second implies the first, or, more convenient- 
ly, ‘if and only if’. : 
As an example of the use to which these symbols can be put, consider 
again the sentence: ‘To say that XY is to say that it is not the case that 
XPY and itis not the case that XPX.’ This can be translated into our for- 
mal language as g 


XIY œ — (XPY) & — (YPX) 


or, in words again, XIY if, and only if, neither XPY nor YPX is the case. 
These expressions may look daunting at first, but they are essentially 
very simple, and exceedingly useful as a/shorthand with which to ` 
express statements that would otherwise be very involved. 

In saying that XPY, the consumer is ranking or ordering X and Y. This 
is equivalent to listing the alternatives and placing the most preferred 
one at the top of the list. Thus, if X is placed first, Y second, Z third, A 
fourth, B fifth, we could write, XPY, YPZ, ZPA, APB. If the 
relationships between the alternatives are all of the type ‘preferred to’— 
i.e. if indifference does not enter the picture— the consumer’s ordering 
is referred to as a strict ordering or strong ordering. If, however, the 
ordering included indifference between any pair, say Y and Z, with the 
other relationships being of the preference kind, the ordering would 
be a weak ordering. iS 

Although the notion of a preference is the basic one and its impor- 
tance emerges again shortly, it is useful to begin with the notion of in- 
difference. The indifference relationship possesses three attributes 
without which it would not be possible to establish the theory of con- 
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sumer behaviour that follows in the subsequent chapters. These at- 
tributes are: 


(i) TRANSITIVITY. (XIY) & (¥IZ) > (XIZ) 


This condition simply says that if the consumer is indifferent between X 
and Y, and is indifferent between Y and Z, then he is indifferent 
between X and Z. This condition certainly appears reasonable. Notice 
that it applies even more forcefully to the preference relationship. If 


XPY and YPZ, then it is natural to infer that XPZ.' 


(ii) REFLEXIVENESS. XIX 


This is an unexceptionable condition, declaring that X must be in- 
different to itself. Notice that preference is irreflexive however. 
To 


(iii) SYMMETRY. (XIY) + (YIX) 


Again, a harmless enough assumption which simply declares that if X 


is indifferent to Y, then Y is indifferent to X. 

These three attributes characterise the indifference relation. It is 
sometimes summarised by saying that indifference is an ‘equivalence’ 
relationship (hint: apply the same analysis to the symbol =; this, too, is 
an equivalence relationship, whereas inequalities such as > or < are 


not).? 


1.2 Commodity Space i 
The individual consumer exercises his preferences by choosing 


between commodity bundles. In two dimensions we can measure the 
dities, x, and x;, along the horizontal 


amount of each of two commocil 
and vertical axes, as shown in Figure 1.2.1. In general, we confine 


of the theory of consumer behaviour. Unfortunate- 
‘ndividuals do not obey this axiom in practice: they 
Y, for Y over Z, but faced van the choice between X 

owever, they also tend to acknowledge their irrationality’ when 
ignore that body of thought which declares. poe babe denier oct W. 
Armstrong, ‘Utility and dite) Ogee eran eu and 


the Theory of Wel bas j 
4 ph 5 _ The Measurement of Utility (Macmillan, London, 1958) and 
the nasi in Maj of Soa Wor (Pret al Nes one). 
ae 2 B f the reader must take iton trust that these conditions are necessary to 
© some exten! re theory, The technical reasort is that equivalence relationships 
establish the subseque’ aon) Soe space (all the possible combinations of 


1 Transitivity is a crucial attribute ¢ 
ly, experiments tend to suggest that ii 
might express a preference for X over 


enable us to divide up (parti 
goods) into non-overlapping dasse 
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ourselves to the right-hand quadrant of the figure, the axes of which 
show positive amounts of both goods 1 and 2. The left-hand quadrant 
shows positive amounts of good 2 and negative amounts of good 1. Use 
of this quadrant can be made when we consider goods that can be held 
in negative quantities — such as financial securities — or in analysing 
‘bads’ — such as pollution. But we concentrate on the right-hand 
quadrant, which we term commodity space. 


oe 


-4 o xi x ay 
Figure 1.2.1 

In the figure, we have Y = {xj, xy}, X= {x/"", xy/'} and Z = {x/’, x4]. That 
is, the points X, Y and Z are all representations of commodity bundles, 
The figure is in twé dimensions, but it will be recalled that the analysis 
of consumer behaviour will be applicable to a situation where there 
are n commodities. Just as the commodity space in Figure 1.9.1 is 
shown as the positive quadrant of a two-dimensional diagram, in n 
dimensions we work with the positive orthant: the n-dimensional space 
that consists of positive quantities of all commodities,” 

Now it is customary to think of the goods being measured along the 
axes x, and x, in terms of apples and oranges, or wheat and wine. The 
characteristics of such goods are that they are highly divisible—we can 
have minute quantities of wine and wheat. But, of course, the sort of 
goods that the consumer buys includes washing machines, Cars, record 
players, as well as food, clothing, fuel, etc. Many of these goods are in- 
divisible in various degrees. If now good 2 in Figure 1.9.1 is highly 
divisible, but good 1 is not, it will not be possible to attach meaning to 
some of the points in the commodity space. 
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For example, if good 1 can be purchased in units of xi and x{”, thena 
point such as Z would not have meaning since there is no ‘proper’ 
quantity of good 1 corresponding to xj’. Thus, Z might correspond to 2 
pints of beer and 14 washing machines. The existence of this kind ofin- 
divisibility means that there are ‘holes’ in the commodity space, and 
that points corresponding with these holes have no significance for 
analysis. Clearly, this is a problem that it would be very convenient to 
avoid. It would be better if we could assume that there are no holes in 
the commodity space, and this we do. We simply introduce the 
assumption that the commodity space is continuously divisible, which is 
sometimes stated as the axiom of commodity space connectedness. 

The reader should not be too alarmed that we have assumed away a 
very real problem. We do so partly because our theory will become too 
complicated if we acknowledge indivisibilities at this early stage, and 
the aim is to build up a theory based on conditions which, while they 
may be restrictive, are not too unreasonable. Second, we could argue 
that our theory, when it is derived, is not concerned with locating 
precise points in commodity space. We shall be mainly interested in 
general statements about what happens when goods prices change, 
when income changes, and so`on. In each case, it tends to be the direc- 
tion of change that matters, a general prediction rather than a precise 


Boe 


1.3 General Axioms of ‘Choice j f 
The consumer exercises his choices in commodity space. We have 


already introduced the notions of preference and indifference. We 
now further assume that all points in commodity space can be brought 
into the relationship of preference or indifference. That is, it must be 
possible for the consumer to order (i.e. rank) points such as X, YandZ 
in Figure 1.2.1. This is a reasonable assumption, but it is perfectly 
possible to imagine situations in which the consumer knows how to 
rank, say, Xand Z, but cannot rank Y because he has no experience of 
it. This will be unlikely in the case we are considering, but the reader 
must remember that many commodities often lie outside the 
t individuals — holidays in South America, eating 


experience of mos 


Mediterranean squid, and so on. 
We formalise this assumption in the form of an axiom. As we shall 


see, various axioms will be required before we can derive a framework 
within which to discuss consumer theory. Hence we state the first 


8 À ` Prie Theory. 
axiom: 
Axiom 1 The Axiom of Completeness. 


All commodity bundles can be compared in terms of either in- 


difference or preference. In terms of the formal symbolism introduced 
earlier, we can write this as 


(X) (Y) (XRY v YRX), 


The X in parentheses simply means ‘for all X’.! Similarly with Y. The 
symbol ‘v’ simply means ‘or’. The R is a convenient way of saying 
‘preferred or indifferent’ and could be translated as meaning ‘at least 
as desirable as’. Hence, the above statement reads, ‘for all X and forall 
Y, it is either the case that X is preferred or indifferent to Y or it is the 
case that Y is preferred or indifferent to X’. 

If the reader refers to other literature he should take care to note 
that there is no standard terminology relating to these axioms. In this 
case, for example, the axiom of completeness is sometimes referred to 
as the axiom of comparability or connectedness (do not confuse this with 
the connectedness of commodity space). 


With the idea of axioms introduced, we can now consider the other 
necessary axioms. 


Axiom 2 The Axiom of Transitivity. 


The nature of transitivity was introduced earlier in connection with in- 
difference. We now state formally that both indifference and 
preference must be transitive: 


(X) (Y) (Z) (XRY & YRZ = XR2). 
Axiom3 The Axiom of Selection. 


We now endow the consumer witha purpose; with an aim that he tries 
to attain. This aim is to reach the most preferred state, and we refer to this 
as the consumer's ‘objective function’. Essentially, we require that the 
consumer select a point in commodity space which is most preferred, 
and, of course, is attainable. It is useful then to introduce the idea ofa 
feasible set, or, as itis otherwise known, the choice set, or attainable set, The 
feasible set will simply be the points in commodity space that the con- 


sumer is able to reach. As we shall see shortly, the feasible set is usually , 


1 The reader may also come across the ‘universal quantifier’, as the for all X Gam 
bolism is known, in the form of the symbol V. 


Preferences and Consumer Equilibrium 9 


determined by the consumer’s income since this determines what he is 
able to purchase. We omit the possibility that there is no limit to the 
feasible set: we say that it is bounded. The axiom of selection is therefore 
a compound of individual statements: 3 


(a) if XPY, X is chosen: the consumer chooses the preferred 
alternative; 

(b) there will be a commodity bundle such that if that bundle is 
feasible, it will be chosen. This merely ensures that something will be 
selected from the attainable set; 

(c) The consumer will select the most preferred commodity 
bundle in the feasible set. If he selects X, then there will be another 
bundle Y such that X/Y, but it cannot be the case that another bundle Z 
exists in the feasible set such that ZPY. 


Although it looks involved, this axiom tells us that the consumer will 
aim to reach the most preferred state within the feasible set. The axiom , 
of selection establishes the objective of the consumer.’ Later on we 
shall have occasion to refer to this axiom in terms of the assumption 
that each consumer aims to maximise his utility (see Section 1.1 1). 


1.4 Deriving the Indifference Map of a Consumer 

So far, we have established certain conditions relating to commodity 
space, and to consumer preferences. Whatwe have not done is to relate 
directly the consumer's preferences to the commodity space of Figure 
1.2.1. This we do by introducing a further axiom: 


Axiom 4 The Axiom of Dominance. 


Consider points X and Y in Figure 1.2.1. X has more of both com- 
modities. We say that X dominates Y. We now introduce a simple 
axiom which tells us that if X dominates Y, the consumer will prefer X. 


(X) (Y) (X > Y + XPY). 


1 In formal language, the axiom can be written 
(X) [CX + TY(XIY & AY) & -TZIAZ & ZPY)). 


The backward-facing E simply means ‘there is an X’ or ‘there is a Y ' as the case may be. It 
is the ‘existential quantifier’. CX means ‘X is chosen’ and AX means ‘X is feasible (at- 
tainable)’, Formulated in this way, the axiom tells us that the consumer selects from the 
maximal elements of the attainable set: a maximal element being, in our case, a com- 
smodity bundle in the feasible set which is een or indifferent to all other bundles. 

The emphasis on feasibility is essential, of course, because it may well be the case th; t 
ZPY ahd hence ZPX, but Z lies outside the feasible set. = 
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In short, the consumer always prefers more of both commodities to 
less." 

We can, in fact, widen this definition a little since the axiom allows 
for the possibility that X has more of one commodity and the same 
amount of the other one. In Figure 1.4.1 below, for example, X 
dominates Y, as does Z. Indeed, any point in the shaded area with Y as 
origin dominates ¥. We can conclude, therefore, that any point in the 
shaded area is preferred to Y. By analogous reasoning we can infer that 
any point in the lower — south-west — quadrant is inferior to Y since Y 
dominates all points in it. In this way we have begun to map the 
preference relationship into commodity space. 


È 
Be 


% 


tj} 
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y 


Figure 1.4.1 


The axiom of dominance is also termed the axiom of nonsatiation or 
the axiom of monotonicity.? Notice that the axiom holds only for goods. 


' For the moment, we can use the axiom of dominance to justify our neglect of con- 
sumer savings, i.e. our assumption that all income is spent. Since the consumer obtains 
more satisfaction from more goods, savings imply a sacrifice of satisfaction. This hintsat 
the explanation of savings behaviour: some income will be saved if either (a) the con- 
sumer is satiated with respect to his total expenditure, or (b) by saving he can ‘secure a 
commodity bundle in a, future period which dominates the bundle that could have been 
bought (with the money otherwise saved) in the current period. It is convenient and not 
misleading to introduce the time factor when we consider savings behaviour explicitly 
aca definition of an equivalence relation, the reader can confirm that, since 
X> Y provides an irreflexive, asymmetric and transitive relation between X and Y, the 
axiom of dominance can provide only a partial ordering, an equivalence relation being 
necessary for a complete ordering. 
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For ‘bads’ we are likely to get the opposite of dominance: less air 
pollution and noise will be preferred to more. 

Now Figure 1.4.1 tells us remarkably little. There remain the two 
‘zones of ignorance’ about which we have said nothing. Compared to 
Y, each zone contains less of one commodity and more of the other. 

Point W, for example, has more of good 2 and less of good 1. The 
axiom of dominance does not enable us to say anything about this 
point, at least not without some further manipulation. 

Figure 1.4.2 repeats the general structure of 1.4.1. A line from the 
origin is drawn to the north-west of X so that it passes through the 
north-west zone of ignorance, but also through the two zones which 
are known to be inferior and superior to X respectively. We know from 


Z 


M 


Xi 


Figure 1.4.2 


the axiom of dominance, that all points on the line section YZ are 
preferred to X, simply because yZ lies in the superior quadrant with x 
as origin. Similarly, all points on:OW are inferior to X. But a point like 
Y must be preferred to W, since Y lies north-west of W: it contains 
more of both commodities. In other words, somewhere between W 
and ¥ there is a point which indicates a switch of preferences: up to W 
we know that X is preferred, whereas from Y onwards we know that 
each point on the ray is preferred to x. Hence there must be a point 
where this changeover Occurs, and this point must lie on WY. As long 
as this preference relationship changes smoothly, we can safely assert 
that there is a point, say M, which is indifferent to X. 
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If we repeat this exercise but with M as the reference point, we can 
establish that there is likely to be point like N, such that NIM. Then, 
with N as reference point, we can establish Q, such that QIN, and so 
on. The continuous line (the ‘locus’) joining Q,N,M and X with similar 
points in the south-east quadrant is called an indifference curve. This 
curve can be thought of as a boundary line: to the right of the line we 
have a set of points which are preferred to the set of points to the left of 
the line. On the line itself, all points are indifferent to each other. 
Notice that we have established only that the line slopes downwards 
from left to right. It could have any of the shapes shown in Figure'1.4.3 
(or, indeed, any eombination of these shapes). After a brief digression 
we shall set limits on the shape of the indifference curve. 


%2 


Figure 1.4.3 


1.5 A Digression: Lexicographic Orderings 
Although we have argued that the indifference curve is likely to have 
one of the shapes shown in Figure 1.4.3, it is as well to recognise that 
we have not proved the existence of an indifference curve. A counter- 
example will show that, if a consumer orders bundles of commodities 
ina particular way, an indifference curve does not exist. Imagine 
someone with a craving for cheese, like Ben Gunn in Stevenson’s 
Treasure Island. It is quite likely that Ben would prefer any bundle with 
more cheese, regardless of the amount of the other commodity in the 
bundle. At the same time, if two bundles contained equal amounts of 
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cheese we can assume that Ben prefers the bundle with more of the 
other commodity. This kind of ordering is shown in Figure 1.5.1. 


aa 


Oo; 4 
(cheese) 
Figure 1.5.1 


To the right of X, all bundles contain more cheese: hence all points 
to the right of X, regardless of which quadrant they are in, are 
preferred to X. Similarly, all points to the left of Xare inferior to X. For 
bundles with a given amount of cheese — that is, bundles lying on the 
vertical line through X— those to the north are preferred to those to the 
south. Now consider a point like Y, the sort of point that in aur 
previous analysis could have been a candidate for indifference to X. 
But Y is inferior to X because it lies to the left of it. Points like Z and W 
are superior and inferior respectively. In short, there are no points, 
other than X itself, which are indifferent to X. There is no indifference 
curve. 

This kind of ordering is called a lexicographic or lexical ordering. To 
establish an indifference curve we must rule out the possibility of 
lexicographic orderings (which amounts, essentially, to ignoring ad- 
dicts, whether it be cheese, alcohol or whatever). 

In order to ensure that we have indifference curves like those in 
Figure 1.4.3, we had best assert that they exist. This we do with the next 


axiom. 
Axiom 5 The Axiom of Continuity of Preferences. 


There exists a set of points on a boundary dividing the commodity 
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space into less preferred and more preferred areas such that these 
points are indifferent to each other. 


1.6 Convex Preferences 
Figure 1.4.3 showed three possible shapes for an indifference curve 
(there are others, as we shall see). We shall select curve I,. This curve is 
convex to the origin and we shall, in fact, embody the selection of this 
shape in a further axiom. 


Axiom 6 The Axiom of Convexity of Preferences. 


The indifference curve is convex. As it happens, the word ‘convex’ also 
described curve I, in Figure 1.4.3. We shall shortly distinguish 
‘general’ convexity from ‘strict’ convexity so that we can restrict the 
analysis to curves like J,. I, is strictly convex; Z; is convex. 

Consider a move down the indifference curve in Figure 1.6.1 from X 
to Y. For ¥ to be indifferent to X, as it must be iPit lies on the same in- 
difference curve, the gain of x,, shown as Ax, must exactly compensate 
the consumer for the loss of x,, shown as —Ax,. The ratio —Ax,/Ax, is - 
referred to as the personal rate of substitution (PRS) of good 1 for good 2, 
or sometimes as the rate of commodity substitution (RCS), or, more 


Figure 1.6.1 
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traditionally, the marginal rate of substitution (MRS).' 

Now consider a move from Y to Z, and let the loss of x, be the same 
as that involved in the move from X to Y— that is, Ax} = —Ax,. Then, 
because of the shape of the indifference curve, it will be noted that a 
larger amount of good 1 is required by the consumer to compensate 
him for the loss of x,. The magnitude —Ax,/Ax, has become smaller. 
With indifference curves shaped like the one in Figure 1.6.1, then, we 
have a diminishing PRS as we move down the curve (= diminishing 
MRS = diminishing RCS). A possible rationale for supposing that the 
PRS will diminish is that as the consumer has less and less of good 2, he 
will require successively larger and larger amounts of good 1 to com- 
pensate him for the loss of good 2. The less we have of something the 
more highly we tend to value the last unit possessed.” 

As it happens, our axiom 6 is not quite rigorous enough. Simply to 
speak of ‘convexity’ does not rule out the possibility of indifference 
curves that are completely linear (i.e. straight lines) or indifference 
curves that are ‘piecewise linear’ (ie. have linear segments). A 


piecewise linear indifference curve is shown in Figure 1.6.2. Although 
n 


o 4 


Figure 16.2 
* PRS is the term used by Peter Newman in his excellent text The Theory of Exchange 


P. m „ 1965). RCS is used by J. Henderson and R. Quandt, 
eae al New et pr cr New Yr 958 Bohs 
texts are concerned to avoid the redundancy of the term marginal in this SE and 
both terms indicate that we are interested in the rate at which the consumer su mes 
commodities. Other ‘rates of substitution’ enter the theory later on, particularly in 
production theory. Hence the term MRS, due to Hicks, is best ali! ‘lity’ 

? But convexity and the so-called ‘law of diminishing marginal pe ity’ = ee 
necessarily related. See H. A.J. Green, Consumer Theory (Macmillan, Lon Ith revisi n. 


1976) pp. 85-9. 
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the analysis is not unduly complicated by the existence of such curves, 
it is convenient to assume that indifference curves take on the smooth 
convexity of the curve in Figure 1.6.1. To ensure this, we can rephrase 
axiom 6 as 


Axiom 6° The Indifference Curve is Strictly Convex. 


Clearly, to assume strict convexity is to place yet a further restriction 
on the applicability of the ensuing analysis. But it is useful to build up 
the theory on the basis of convenient axioms. The interested reader 
can then relax some of the assumptions and see what difference it 
makes; unless the axioms that are relaxed include transitivity, com- 
pleteness or dominance, the effects are not generally drastic. Some in- 
dications of awkward results are given in Section 1.8. 


difference curve (the shaded area in Figure 1.6.3). In the former case we 
are speaking of the convexity of a Junction. In the latter case we are 
speaking of the convexity of a set. The indifference curve in Figure 1.6.3 
is such that both the curve and the area to the right of it are convex, 


ee 


0 
Figure 1.6.3 


It is also useful to distinguish convexity from strict convexity. In \ 
Figure 1.6.3 the line XY joins two ‘end points’, X and Y. A point in- 


} 


termediate between X and Y is given by W =(1-«)X + aY, where a has a J 
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value between O and 1. Wis seen to be preferred to X and Y. Since Wis 
a weighted average of Xand Y, the convexity axiom is sometimes stated 
in terms of ‘preferences for means over extremes’. If W lies to the right 
of the indifference curve, the curve is strictly convex. If, however, when 
constructing the chord XY we find that W lies on the indifference 
curve, the curve is simply convex, without the prefix ‘strictly’. In other 
words, the term ‘convex’ covers both the strictly convex case and the 
case where W lies on the indifference curve. The reader should confirm 
for himself that W will lie on the indifference curve if the curve is linear 
(see below, Section 1.10, where convexity is called ‘weak convexity’ to 
make a contrast with strict convexity). 
The strict convexity axiom can be written 


, (1-a)X + aY > X (or Y). 


There is one other important implication of strict convexity: the in- 
difference curves cannot cut the axes. If they did, the axes would 
become extensions of the indifference curves. But, since the axes are 
linear, this is inconsistent with strict convexity, although itis consistent 
with (weak) convexity. Hence, strict convexity rules out the possibility 
of indifference curves cutting the axes. 


1.7 Some Properties of Indifference Curves 

We shall assume that indifference curves are strictly convex. The com- 

modity space in which the consumer expresses his preferences will then 

be ‘filled’ with indifference curves, each one lying outwards and to the 
right of the preceding one. Since our commodity space is, ex hypothesi, 

continuous (we ruled out indivisible commodities) we can draw as 
many indifference curves as we like, so close to each other that they are 
barely distinguishable. In practice, our figures would lose what use 
they have as visual aids if we drew the curves so close together. Hence 
we draw several curves only. All these curves make up the consumer's 
indifference map. 

The indifference map illustrates the consumer’s tastes or desires for 
the two goods, and his preferences as between different combinations 
of them. So longas there is no change in his tastes and preferences, the 
whole indifference map will remain stable. If tastes and preferences 
change, then the existing indifference map will be replaced by a new 
one. If, for example, good x; is aspirin and good x, is bread, and if the 
consumer develops a headache, then each of the indifference curves 
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will sink towards the horizontal axis, as is shown in Figure 1.7.1, for 
now that the headache has intensified the desire for aspirin, a smaller 
quantity of aspirin OF can be expected to be as attractive to the con- 
sumer as the quantity of bread OG. When headaches have been cured, 
the indifference curves will return to their initial positions. 


= A 
F 
o G x 
(bread) 


Figure 1.7.1 
It is also a relatively simple matter to show that, while indifference 


curves need not be parallel, they cannot intersect. Consider the two 
curves in Figure 1.7.2. By the axiom of dominance we have TPR, but R 


4 


Figure 1.7.2 
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and S lie on the same indifference curve so that RIS. By dominance 
SPQ, Hence, by the axiom of transitivity, it must be the case that TPQ, 
But T and Q are on the same indifference curve: hence TIQ, The results 
are contradictory. We can conclude therefore that intersecting in- 
difference curves entail the violation of some of the axioms used to es- 
tablish their very existence. 5 


1.8 The Consumer’s Budget Set 

The consumer has a limited income, and this income can be plotted 
on to commodity space as shown in Figure 1.8.1. We assume, for con- 
venience, that all the consumer’s income is spent (i.e. none is saved). 
The line H divides the commodity space into feasible and non-feasible 
sets; the consumer is unable to achieve points to the right of H (-A 
means ‘not attainable’) even though his preference ordering can be 
A. Points in set A are attainable so that we 


expressed for points in 
area A or on the 


know the consumer must end up somewhere in the 
line H. H is the consumer’s budget line (sometimes called the price line, 
or wealth constraint), and the budget line partitions commodity space 


into attainable and non-attainable sets. 


Slope H "A 


Xi X 


Figure 1.8.1 


The location and slope of H is determined by the prices of goods 1 
and 2. Ifall the consumer’s income is spent on 2 he can buy an amount 
xs, Similarly, if all his income is spent on 1 he can buy x}. The various 
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combinations of 1 and 2 that can be bought are shown by the points on 
H. H is drawn as a straight line because the consumer is assumed to be 
unable to influence the prices of the goods: prices are assumed ‘given’, 
being determined by a market mechanism over which the consumer 
has no control. 

If the consumer spends all of his income it follows that 


Y= py. + py. % 


where Y, is the consumer’s income, and p, and pare the prices of 1 and 
2 respectively. Rearranging this budget line equation, we have 


Pr-* 

pr 
which is a straight line of slope —p,/p,. In short, the budget line has a 
slope which is equal to the ratio of relative prices. 

In two-dimensional commodity space the line H has one dimen- 
sion, If there were three commodities, H would bea two-dimensional 
plane. Generalised to n commodities, we say that H is an hyperplane, 


VG 
c 
x=- 
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1.9 Consumer Equilibrium 

With the aid of the indifference curve construction and the budget line, 
we can now establish which commodity bundle the consumer will 
purchase. Figure 1.9.1 shows the equilibrium at X, where the desired 


X2 
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Figure 1.9.1 
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quantities x, and x, are purchased. X must also be an optimum — that is, a 
most preferred point. By definition of H, the consumer cannot go out- 
side the region bounded by H. On the other hand, he aims to reach the 
highest indifference curve (the axiom ofselection). Any point to the left 
of X (such as Y) places the consumer on a iower indifference curve, as 
does any point to the right of X, such as Z. Hence X is the optimum. 

The optimum exists then when the budget line is tangential to the 
highest indifference curve. This tangency property indicates a useful 
result; We know that the slope of the indifference curve is the personal 
rate of substitution, and that the slope of the budget line is the ratio of 
prices. Hence at the optimum X, we have 


Inn dimensions, the tangency solution is summarised by saying that 
the budget hyperplane ‘supports’ the preference set. In Figure 1.9.1, 
for example, H is a supporting hyperplane (in two dimensions only) 
because it contains at least one point on the boundary of the preferred 
set, the boundary having already been defined as an indifference curve. 


1.10 Some ‘Pathological’ Cases 

Our theory of consumer equilibriura is now complete. We have not yet 
investigated how consumers will react to changes in prices and in- 
comes: this is the subject of Chapter 2. Before looking at this aspect, 
however, it is interesting to observe briefly the effects of relaxing some 
of the strict axioms that have been introduced. A considerable amount 
of modern theoretical literature concerns itself with ‘widening’ the 
theory in this way in an attempt to make consumer theory more 


general. 


(i) ALLOWING WEAK CONVEXITY 

It will be recalled that weak convexity permits the indifference curve 
to be linear or to have linear segments. Figures 1.10.1(a) and (b) show 
the possibilities that arise when weak convexity is allowed. In figure (a) 
the budget line is seen to be coincident with a linear segment of the in- 
difference curve. As a result, all the points on H between A and B are 
optima. By analogy, the same would be true if H coincided with the 
completely linear indifference curve in diagram (b). Diagram (b) il- 
lustrates the possibility that the indifference curve has a differe: 


i s, W, 
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to the budget line. The optimum lies at point C on the x, axis since any 
other point on H lies on a lower indifference curve. Solutions of this 


kind are called ‘corner’ solutions. “ 
x2] x a 
A 
8 I, 
q, 
0 O. X 
(a) (b) 


Figure 1.10.1 


Are linear or piecewise linear indifference curves possible? A linear 
curve means that the PRS is constant over the whole curve: the con- 
sumer does not require greater amounts of good 1 to compensate him 
for the loss of good 2. This situation could only arise if the consumer 
regarded the two goods as perfect substitutes. Linear indifference curves 
therefore arise when goods are perfect substitutes. Introspection 
suggests that such goods are rare, so that we do not lose a great deal of 
generality by ignoring linear curves. A number of modern writers, 
however, have argued that weak convexity should be permitted, par- 


ticularly as the problems generated by it are fairly easily handled with 
modern mathematics. 


(ii) ALLOWING CONCAVITY 
If the convexity axiom is relaxed altogether, we are permitted to 
have concave curves as in Figure 1.10.2 below. Once again, the op- 
timum lies at a corner point Y, even though there is an apparent 


tangency at point X.’ 


> illustrates an important mathematical principle. Applying the 

ma ke to this problem would have given first-order conditions showing X 

behe optimum. Only by finding the second-order conditions would we have dis- 
covered A X was not, after all, the optimum. 
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Figure 1.10.2 


(iii) RELAXING THE AXIOM OF DOMINANCE 

In Figure 1.10.3 the indifference curves are drawn as _-shaped. This 
implies that a point such as B is indifferent to a point such as A, even 
though B contains more of one commodity and no less of the other. 
Permitting A and B to be indifferent amounts to relaxing the axiom of 
dominance. We could say that Figure 1.10.3 permits ‘weak’ dominance 
(a point such as C cannot be indifferent to A) but not ‘strong’ 


dominance. 


Figure 1.10.3 
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The situation-in Figure 1.10.3 implies that commodities have to be 
consumed in a fixed ratio OD/OE. The ratio is shown by the line OG. 
The goods would be perfect complements. Notice that in this case, point A 
is indifferent to point B. But B absorbs EF more of good 1 than does A. 
Hence, the amount EF is essentially redundant and the consumer 
would have no incentive to end up ata point other than a corner point 
such as A. He might, of course, find himself at B and discover that it is 
costly to dispose of the amount EF, in which case he would settle at B. 
Some modern analysis assumes that the move from B to A is costless, 
sometimes incorporated into another axiom: the axiom of ‘free 
disposal’. 

A slight relaxation of the axiom of dominance also permits the in- 
difference curve to be ‘thick’, as in Figure 1. 10.4. Instead of a boundary 
between the preferred (P) set and the non-preferred set (—P), we obtain 
a band. On the analysis presented so far, a point like B would, by the 
dominance axiom, be preferred toa pointlike A. Butif the indifference 
curve is ‘thick’, points inside the shaded area— more technically, points 
interior to the indifference set— are indifferent to each other. Hence, in 
Figure 1.10.4, we have AJB. The indifference curve in this case is nota 
boundary because points like B are not boundary points of the set P. 


X2 


Figure 1.10.4 


To be a boundary point of the set P, point B would have to have a 
neighbourhood (that is, the minute area surrounding B) which in- 
cluded a point in the set —P. But the neighbourhood of B lies in the 
thick area. Hence the thick curve is not a boundary curve. 
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The argument in favour of thick curves is that dominance applies 
only when the consumer perceives the difference between points like A 
and B in Figure 1.10.4. Ifit can be argued that the very small changes in 
the components of A and B are not perceived, then B cannot be 
declared to dominate A. Only when some ‘threshold’ of perception is 
passed — that is, when the consumer goes to the right of the outside 
edge of the thick indifference set —-will the consumer express a 
preference for a point like C, in the set P» Again, however, thick in- 
différence sets are inconvenient for further analysis. 


(iv) SATIATION IN ONE COMMODITY 

The axiom of dominance ruled out satiation in all commodities, 
and, in the form presented in Chapter 1, it ruled out the possibility that 
a point such as B in Figure 1.10.5 could be anything other than 
preferred to A. But this condition is unduly restrictive and we should 
perhaps permit the very real possibility of satiation in one commodity.’ 
The indifference curve then takes ona ‘horseshoe’ shape. The point C 


d 


x 


Figure 1.10.5 


1 Since satiation in one commodity is a likely event, it should not perhaps be treated 
under the heading of ‘pathological’ cases. However, problems of analysis arise even with 
satiation in one commodity, so that most current analysis omits the possibility. The brief 
analysis that ensues holds for satiation in two commodities in a three-commodity world, 
three in a four-commodity world, and so on. The implications of satiation are discussed 
in detail in G: Debreu, Theory of Value (Cowles, Foundation Monograph, Wiley, New 
York, 1959). Debreu’s work is one of the major foundations of modern Sonn 
theory, but the reader is warned that it makes use of advanced techniques. 
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is indifferent to A, but we also have BIC instead of BPC which is what 
we would normally expect from the dominance axiom. What has 
happened is that the consumer has reached a point of satiation in good 
2, and this point is at C. From C upwards through B, the consumer 
requires more x, in order to tolerate more of good 2. Similarly, D is a 
point of satiation with respect to good 1 so that after D the indifference 
curve begins to bend upwards through E. Notice that the existence of 
this kind of satiation does not affect the equilibrium at A. 


(v) SATIATION IN ALL COMMODITIES 

If satiation exists with respect to all goods, the result will be as shown 
in Figure 1.10.6: the indifference map will be ‘closed’ and takes on the 
appearance of an archery target. The analogy is a good one since the 
optimum will exist in the ‘bullseye’, point X in the figure. What has 
happened here is that we not only have the ‘ordinary’ segment CD, and 
the two segments CB and DE introduced in the previous sections, but 
an added segment BE which closes the indifference curve making it an 
approximate circle. The section BE is odd in that it implies the con- 
sumer has had enough of both commodities: as he moves from B 
towards E the consumer gains an unwanted amount of good 1 and is in- 
different to the extra amount x, as long as he can get rid of some of 
good 2. f 


a 


Figure 1.10.6 


Notice that the indifference curve through B and E is not superior to 
the one through K. ‘Higher’ indifference curves lie inside, so that the 
best point is X. 
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This possibility does have implications for equilibrium. If the 
budget line is one through 4, then the analysis is not upset. But if it is 
through K, then, although there is tangency at K, itis notan optimum. 
The consumer is better off not spending all his income and settling at 
point X, which is an interior point in the attainable set. Notice that the 
budget line could be vertical (e.g. through C in Figure 1.10.6) or 
horizontal (through D). The former would imply a zero price for good 
2 and the latter a zero price for good 1: they would be ‘free goods’. 
Between C and B, relative prices are negative. If we wish to restrict the 
domain of discussion to exclude the last possibility, we refer to 
situations with non-negative prices — that is, prices are positive or zero. 


(vi) NON-LINEAR BUDGETLINES 
The budget line has been drawn asa straight line because prices were 
taken as ‘given’. In practice, consumers might’be able to exert some 
‘monopsonistic’ power — some influence over the prices of the goods. 
Thus, if the consumer can force the price of x, down by purchasing 
more of good 1, the ratio p,/p, would increase as more of good 1 is 
purchased. The budget line will then be concave as in Figure 1.10.7. 
`The theory so far developed is still applicable, as the figure shows. If, 
however, the budget line was to be strictly convex — that is, bent in- 
wards as x, increases — we get results similar to those involved in having 
linear indifference curves. This implies that the consumer has to pay 
higher and higher prices for good 1 as he buys more. Figure 1.10.8 
shows a case where numerous optima exist because the budget line and 
the indifference curve are, in part, coincident, and Figure 1.10.9 shows 
acorner solution because the budget line has a different slope to the in- 
difference curve (strict convexity has also been relaxed since 7, cuts the 


x, axis). 


x2 %2 
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Figure 1.10.7 Figure 1.10.8 Figure 1.10.9 
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1.11 The Utility Function 

Figure 1.11.1 shows an indifference map with an arbitrary but con- 
tinuously increasing ‘ray’ R drawn from the origin. Then, along this 
tay we know that ZPY, YPX and XPW. Also, of course, AIZ. We now 
define a utility function to be any real-valued function such that 


ifZPY, U(Z)>U(Y), 
if YPX, UY) > U(X), 
if XPW, UX) > UW), 
if AIZ, U(A) = U(2). 


The notation U(Z) etc., simply means the utility derived from com- 
modity bundle Z, although this tends to imply that utility is some 
objectively measurable entity. Rather than enter this debate, we con- 
fine ourselves to the above definition which simply tells us that we can 
translate our statements about preference into statements about util- 
ity. An indifference curve can be renamed an ‘iso-utility’ curve, a curve 
showing points in commodity space which yield the consumer equal 
utility (i.e. between which he is indifferent). For every point in-com- 
modity space, therefore, there will correspond a utility number. The 
only requirement we stipulate is that utility should be held to increase 
as we move up a ray such as that in Figure 1.11.1. This ray is 
monotonically increasing — it does not go up and then down, although it 
need not be straight or without bumps. This means that any equation 
which preserves this characteristic will serve as a utility function. No 
significance can be attached to the distances between indifference 
curves along the ray. 3 


In its most general form then, the utility function has the form 


U=U (x, 2, eea Xn) 


which simply tells us that utility is a function of ( ‘depends upon’) the 


amounts of the individual commodities purchased. In more specific 
form the utility function could be 


U= U(x, x) +C 
or U=U"(x,, x,) 
or U=log U(x, x,) 


etc. Each of these equations preserves the requirements of a 
monotonically increasing function. There is, therefore, no unique 
utility function for the individual: any order-preserving function will 
suffice. To put it another way, the utility index is ordinal, 
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x2 


Figure 1.11.1 


th using an example to show the relationship between 
n and the indifference curve. All points on an in- 
f equal utility. Thus, if we have a utility 


It may be wor! 
the utility functio 
difference curve are points 0 
function with the general equation 


U = fle, *)s 


we have for any indifference curve 

fao% = U 
where U means ‘constant utility’. Suppose, for example, that the utility 
function has the specific equation 


U = 2x, . Xr 


nstruct an indifference map corresponding to this utility 
function, we select arbitrary levels of utility and trace out the com- 
binations of x, and x, that will achieve each arbitrary level. Thus, if we 
begin by selecting 0 = 18, we can trace out the corresponding in- 
difference curve by observing all values of x, and x, that satisfy 
2x,x, = 18, that is, xx; = 9. Such values are, for example, 


Then, to co 


x, =9,%2=1 
x, =6, x, =1-5 
%, =3),%2=38 
X, = 1.5%, =6 
*,=1,%=9- 
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These combinations are shown in Figure 1.11.2. The reader can then 


trace out for himself other indifference curves corresponding to other 
utility levels. 


x2 


secs 7O5> 


ži 
Figure 1.11.2 


We can summarise the preceding discussion and this chapter by 
saying that our theory ofconsumer behaviour is based on the view that 
consumers aim to maximise utility subject to a budget constraint. 
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2.0 Income-Consumption Relationship- 
The consumer’s purchase plan will be revised if he experiences (a) a 
change in income; (b) a change in the prices of the goods; (c) a change 


in tastes, or (d) any combination of two or all of these. We consider first 


a change in income. 

Figure 2.0.1 shows the.c 
creases, with relative prices re 
more of both goods. Hence 
parallel fashion. The consum 
line joining the equilibria is called thet 
or the expenditure—consumption curve. 

X2 


onsumer’s indifference map. If income in- 
maining constant, the consumer can buy 
the budget line moves outwards in a 
er’s new equilibria are plotted and the 
ncome—consumption curve (YCC), 


YCC 


o a b Kt x 


Figure 2.0.1 


This curve shows the quantities of the two goods that the consum 
would plan to buy at different levels of income if his tastes B 
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preferences and the prices of these goods remain the same. In Figure 
2.0.1. the income—consumption curve slopes upwards. Our general 
knowledge of how individuals react to an increase in their incomes or 
in their wealth suggests that most expenditure-consumption curves 
are of this shape, for the increase in expenditure is usually distributed 
over most of the goods that the household buys. In Figure 2.0.2 the 
expenditure-consumption curve begins to move towards the xX, axis 
showing that, after a certain point, as expenditure rises less of good g is 
bought! In Figure 2.0.3, the curve curls towards the x, axis showing 
that, as expenditure increases, less of good 2 is ultimately bought. 
Expenditure-consumption curves of these shapes are not unknown. 
Many economists have observed that when, for any reason, a low- 
income household is enabled to spend more, it may buy less margarine 
or fewer potatoes, or a smaller number of loaves. It may choose to 
satisfy its hunger with goods that are more palatable and less 
monotonous, such as butter, vegetables, fruit and cake. Those goods 
of which the quantity that the consumer plans to purchase falls as in- 
come rises are called inferior goods. In Figure 2.0.2, good 1 is an inferior 
good. In Figure 2.0.3, good 2 is an inferior good. 

Notice that if the prices of 1 and 2 were each cut by 50 per cent, the 
effect would be the same as that of doubling income. If incomes 
doubled and all prices doubled at the same time, the two effects would 
cancel out and the consumer should purchase exactly the same com- 
modity bundle as before. If he does SO, we say that he is free of the 


Figure 2.0.2 
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0 


Figure 2.0.3 


money illusion — he is able to observe that he is no better off in real terms, 
off, so that his behaviour should not change. If, in fact, 


nor any worse 
he did alter his behaviour, believing himself to be better off, he would 


be subject to the money illusion. i 
The YCC curves in Figures 2.0.1 tO 2.0.3 can be used to derive the 


relationship between the demand for a commodity and the income of 
the consumer. The resulting relationships will look very similar (but 
not identical) to the YCC curves in the previous figures. In Figure 2.0.1, 
for example, we know that the consumer’s income at the first budget 
line is equal to fı: Ox; — i.e. by looking at total expenditure if only 
good 1 is purchased. At this level of income he buys Oa of commod- 
ity1. Carrying out the same exercise for the next income level we see that 
he buys Ob of good 1, and so on. Plotting'this relationship diagram- 
matically gives the curve E, in Figure 2.0.4. Ez and E, show the curves 
corresponding to the YCC curves in Figures 2.0.2 and 2.0.3. These 
curves show how the consumer’s demand for one commodity varies 
with income, and are called Engel curves.’ f 
In general, we expect the income-quantity demanded relationshi 

to look like the curves £, or E, since E, relates to the situation in which 
good 1 is an inferior good. (Note: E, shows the demand for good 1 in- 
creasing as income increases — it is good 2 that is the inferior good in 
this case. Shapes like £, do not depend on the other good being an in- 


ferior good, however.) | 


1 Although most writers reserve the term for the income—consumption curve itself. 
itself. 
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Ye £2 


Figure 2.0.4 


2.1 Income Elasticity of Demand 

We know the likely direction of change of demand with respect to in- 
come changes. It is frequently useful to quantify this relationship. The 
measure used by economists is generally applicable to the variations in 
any one variable, say A, with respect to changes in another variable, say 
B: the relationship is called the elasticity of A with respect to B, In the 
case above we can speak of the elasticity of the demand for good 1 with 
respect to income Y.. This is the income elasticity of demand for good 1. 
One essential aspect of all elasticity measures is that they are not 
measured in absolute units. An example will indicate the importance 
of this. Suppose income fell from £20 to £19 and the demand for 
good 1 fell by 5 units. Now suppose income is £10, falls to £9 and de- 
mand falls by 5 units. In each case there has been a fall of £1 in income 
and an equal change in demand. It is tempting to think thatthe ‘respon- 
siveness’ of demand to income is the same in each case. In fact, 
however, the first case shows a 5 units change with respect to a 5 per 
cent change in income; the second shows a 5 units change with respect 
to a 10 per cent change in income. Similarly, we would not wish to treat 
each 5 units as being directly comparable if in the first case it is a 
change of 5 ona base of 20 and in the second a change of 5 ona base of 
10. To eliminate the distortions that arise because of measurement in 
absolute units, we define elasticities in terms of percentage changes. In 
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the most general case, then, the elasticity of A with respect to B is 


percentage change inA 
percentage change in B 


In the case of income elasticity, which we symbolise by ey, we have 


Ae ercentage change in demand 
r — percentage change in income 


Notice that Ax,/AY, is the inverse of the slope of the Engel curves in 
Figure 2.0.4, and that the elasticity measure should not, therefore, be 


confused with the gradient of any curve.) 

The demand for any good is said to be income elastic if the demand 
rises more than proportionately with an increase in income: curve £, 
in Figure 2.0.4 is therefore income elastic over much of its range: i.e. 
the value of ey is greater than unity for much of the curve. If the value of 


ey is unity, the good has unit income elasticity: curve £, in fact, has 


unit elasticity over its entire length. 
As it happens, any linear Engel curve emanating from the origin has 
an income elasticity of unity over its whole range. In Figure 2.1.1 


Y, ae 


x ‘AY, 


ey= 


v ee A 


o—_—— 


Figure 2.1.1 
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But abd and acO are similar triangles, hence ab/db = ac/Oc, or 


Ax x 

AY, ¥2 
which, substituted in the formula for e,, gives 
X 
x 


és =1. 


x 
T 
Ife, is less than 1, the good is income inelastic. Income elasticity willbe 
negative for inferior goods: thus e, < O over the backward-sloping 


range of E,. Before it bends backward, E, tends to illustrate income in- 
elasticity for much of its range.’ 


2.2 Price-Consumption Relationship 

Suppose, now, that the price of good 1 falls, that of 2 staying the same. 
The effect is to move the budget line outwards, pivoting about point L 
in Figure 2.2.1. Successive shifts are shown as the price of good 1 falls 
further. The new equilibria of the consumer are plotted, and when the 
points P, Q, R etc. are joined, the resulting locus is termed the 
price—consumption curve (PC C), or offer curve. 


X 


Figure 2.2.1 


1 The case of income inelasticity for food was reported in 1857 by the German statisti- 
cian, Ernst Engel, after whom the curves are named. 
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Figure 2.2.2 


Some different possibilities are classified in Figures 2.2-1, 2.2.2 and 
2.2.3. The first two figures show the consumer planning to increase his 
purchases of good 1 when its price falls. This illustrates the most com- 
mon reaction to a price reduction, for we know that most consumers 
buy more of a good when it becomes relatively cheaper. The 
price-consumption curve shown in Figure 2.2.3, while not common, is 
possible. There, when the price of good 1 falls below a certain level, 
less and less of good 1 is bought. When consumers react in this way — 


Figure 2.2.3 
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when they buy less of a good as it becomes relatively cheaper—we refer 
to that good as a ‘Giffen’ good." 


2.3 The Demand Curve 
Just as we derived a relationship between income and the demand for 
good 1, so we can derive a relationship between the price of good 1 and 
demand. The resulting price-demand relationship is called the 
Marshallian demand curve, although, as we shall see, we shall have occa- 
sion to note the existence of several different types of demand curve. 
In Figure 2.2.1 we can observe that Oa of good 1 is purchased at the 
price of good 1 represented in the budget line through P. Ob is 
purchased when p, changes so that the budget line goes through Q, 
and so on. By plotting the prices of good 1 on the vertical axis of 
Figures 2.3.1 and the quantities Oa, Ob, etc., on the horizontal axis, we 
obtain the consumer’s demand curve D, indicating, as the PCC curve 
for a ‘normal’ good does, that demand will be greater the lower is the 
price. By observing the PCC curve in Figure 2.2.3, the reader can con- 
firm that the demand curve for an inferior good will have an upward- 
sloping section. ` 


2 


x 
Figure 2.3.1 


1 So named after Sir Robert Giffen who is alleged to have observed that when the price 
of bread rose the poor bought more bread and less meat and less of some other more 
expensive foodstuffs. Notice that Giffen goods are here distinguished from inferior 
goods: the two are frequently confused in the literature, 


r e liter since the Giffen good is a par- 
ticular example ofan inferior good. The precise distincti E P 


on is given below, p. 51. 
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There is an alternative method for deriving the demand curve fro 
the PCC curve, but which has greater appeal in that the price of ae 
can be equated directly with the slope of the budget line. The 
procedure is as follows. Instead of assuming that the consumer is faced 
with two commodities only, we put on the vertical axis the expenditure 
on all goods except good 1. In our two-good case, this means that the ver- 
tical axis measures f; - %2 instead of x,. On the horizontal axis we plot 
x,. This may look impermissible, but it is a convenient construction 
that the reader will find used in many texts and articles. 

We know that 
Y,=p~i-*%,+m™ 


the expenditure on all goods other than good 1 


where m refers to 
e equation of the budget line 


(m = px, if there are two goods only). Th 
is then 

m= Y,- fı- Xi 
e'is the absolute price of 1, namely p,, and nota price 
hows how the demand curve is derived from this 
his is merely an alternative to the method out- 


The slope of this lin 
ratio. Figure 2.3.2 $ 
construct. Note that t 
lined at the beginning of this section. 

The demand curves in Figures 2.3-1 
tional form as 


and 2.3.2 can be written in func- 


D, = Dihi) 


which simply says that the demand for good 1 depends upon its price. 
As it happens, Figure 2.3.1 is a slightly misleading diagrammatic 
representation of the demand function, since it shows price on the ver- 
tical axis and the amount demanded (quantity) on the horizontal axis. 
It is customary to place the ‘dependent variable on the vertical axis and 
the independent variable on the horizontal axis. In this case, quantity 
depends on price, so that quantity should appear on the vertical axis 
and price on the horizontal axis. It is merely an oddity in the develop- 
ment of demand analysis that the axes have, usually, been reversed. 
The demand function may also be expressed as 


fip-D 


which is the expression for a mapping. This notation is equivalent to th 

function form above, but is somewhat more frequently used tod : 

Again, if the student wishes to be familiar with the notation malts 
in 
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conventionally drawn is horizontal, the latter with situations in which 
vertical sections exist). These latter cases are not therefore one-to-one 
mappings. To complete this brief discussion of notation, we ma 
observe that p is said to occupy a domain, and D the counterdomain R 
range. Given the nature of the function that ‘transforms’ £ to D, then 
the value.of D associated with a particular value of is said to be the im- 
age of that value of p. 

Hence the general form of the demand function may be summarised 
by saying that it maps price into quantity. 

Now, we have already seen that demand depends upon income as 
well. Income is not indicated in Figures 2.3.1 and 2.3.2. Rather it is a 
parameter of the price-demand relationship: it fixes the position of D. A 
change in the variable p, would lead to a movement along the demand 
curve. A change in the parameter income would lead to a shift in the de- 
mand curve. Thus, an increase in income causes the demand curve to 
shift to the right, say, to D’ in Figure 2.3.1. Correspondingly, a reduc- 
tion in income leads to a shift to the left. The equation for the demand 


function can therefore be widened to 
D, = Dip, Yo). 


Demand is a function of both price and income. Later, we can add 
other components to the demand function. Remember that, insofar as 
we work with the price-demand relationship of Figure 2.3.1, all the 
factors other than p, determining demand will be parameters. In prac- 
tice, all the factors are likely to change at the same time. By omitting 
the many other variables that influence D, we confine ourselves to par- 
tial demand functions. These are convenient for our present analytical 
purposes, but later it becomes essential to demonstrate the essential 
interdependence of the economic system. ‘ 

The reader will also note that the demand curve in Figure 2.3.1 is 
derived by observation of the optimal consumption quantities: the 
amounts x}, x?, x3, xf etc. The optimal amount of good 1 purchased 
changes as the price of good 1 changes, and itis these optimal amounts 
that are plotted by the demand curve. Writing the optimal amount of 
good 1 as x9, then we can express the demand equation as 


x? = D(p,, Y,). 
In this form, as in the previous one, the quantity of good 1 is the depen 


dent variable (that is, determined by price and income), and ric 
income are the independent variables — which in this case are als ‘gi we 
en 
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as data: they are exogenous. It is, howevet, quite possible to reverse the 
relationship between quantity and price and obtain an inverse demand 
function. Ignoring income, instead of x¢=D(p,), we could write 


* pı = Fix§). In this case, the price of good 1 appears as a function of the 


quantities purchased. The possibility of writing the demand function 
for non-Giffen goods in the inverse form arises because the demand 
curve is monotonically decreasing — the curve slopes down from left to 
right and nowhere does a fall in price lead to a fall in the amount 
demanded. It is sometimes convenient in dealing with systems of de- 
mand equations to operate with the inverses rather than with the 
original functions. 


2.4 Price Elasticity of Demand 
Just as we derived income elasticity of demand, so we can express price 
elasticity of demand, e,, as 


e — Percentage change in demand 
> percentage change in price 


_ Ax. Ap, 
xi Pi 
bi Ax, 


For a price fall, Ap, < O, and Ax, > O, so that e, will be a negative quan- 
tity. Similarly, for a price rise, Ap, > O and Ax, < O so that e, will again 
be negative. Strictly, then, the measure ofe will always have a negative 
sign. However, the negative sign tends to cause confusion, especially 
when we see how price elasticity measures are commonly used. The 
usual convention, and it is no more than that, is to multiply the expression for ep 
above by —r. In what follows, then, we rewrite epas 


In a manner analogous to the analysis of income elasticity, we say that 
demand is price elastic at a particular price-if e, > 1 at that price, price 
inelastic if e, < 1, and it has unit price elasticity if e, = 1. We can also in- 
troduce the ideas of perfect price elasticity and perfect price inelasticity. A 
perfectly elastic demand curve is shown in Figure 2.4.1, and a perfectly 
inelastic curve in Figure 2.4.2. In the former case, a small change in 
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price leads to an infinite reaction on the part of the consumer: essen- 
tially Ax,/Ap, tends towards infinity, so that e, also approaches infinity. 
The perfectly inelastic curve in Figure 2.4.2 shows a zero reaction in 
quantity bought to a price change — i.e. Ax,/Ap, = 0. This quotient 
once again ‘swamps’ the elasticity expression so that e, is also zero. 
Both curves can be thought of as limiting cases, but the perfectly 
elastic demand curve has played a significant role in the development 


of economic theory, as we shall see. 


Pi 
e, =œ 
(2 ži 
Figure 2.4.1 
P, e70 
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Figure 2.4.2 
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2.5 Price Elasticity and Total Revenue x 
A useful indicator of the strength of price elasticity of demand is to see 
whether the total expenditure on the commodity has risen or fallen 
after the price change. If we ignore commodity taxes, the expenditure 
made by the consumer ona commodity is equal to the revenue received 
by the firm selling the commodity. The direction of change in total 
, revenue is an indicator of elasticity of demand. This can be 
demonstrated as follows. The total revenue (TR) from the sale of any 


commodity is equal to the amount sold of the product multiplied by its 
price. Thus, 


TR=p.x. 
It follows that TR + ATR =(p + Ap) (x + Ax). 
Fora price rise, Ap > 0, Ax < 0, 


*, TR + ATR=px—p.Ax+x.Ap—Ap. Ax. 


If the changes in price (Ap) and in quantity (Ax) are small, the 
magnitude of Ap . Ax can be ignored. Since TR =p. x, it can be sub- 
tracted from both sides so that 


ATR =—p. Ax +x. Ap. 


Now the price elasticity of demand formula for a price rise is 


p.—dx_ p. dx 
PD "x. Ap x. Ap 


ifp. Ax >x. Ap, e,> 1 

ifp.Ax<x.Ape,<1 

ifp. Ax =x. Ap, eg=1 
But the expressions $. Ax and x. Ap correspond to the two com- 
ponents of the change in total revenue. For a price increase, Ax <:0, so 
that p . Ax will be a negative quantity. If p . Ax > x . Ap, then 
TR=—p. Ax +x. Ap must be less than zero. Conveniently, then, de- 
mand can be said to be price elastic if the price increase leads toa fall in 
total revenue. Similarly, if total revenue increases, demand is price in- 

elastic, and if total revenue is constant, demand has unit elasticity. 

Similar working would show that, for price cuts, TR will increase if 


demand is elastic, and TR will fall if demand is inelastic. We can sum- 
marise these results: 
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Price change TR e, 
up falls elastic 
up rises inelastic 

down rises elastic 
down falls inelastic 
up/down constant unitary 


One feature of most demand curves is that elasticity will vary along the 
length of the curve. Inspection of Figure 2.5.1 shows that a move from 
point A to point B involves an increase in total revenue (from OfAa to 
OeBb) as price falls. Hence points between 4 and B are price elastic. 
From B to C, however, the change in price causes a fall in total revenue. 
Hence demand is price inelastic between B and C. Clearly there must 
bea point where demand switches from being elastic to inelastic. This 
is the point B where elasticity is unity. In this respect, it can be mis- 
leading to speak of demand curves as being elastic or inelastic. It is 
more sensible to retain the term for reference to a point or to a small 


section of the demand curve. 


Figure 2.5.1 


By looking at ¢ in terms of ‘small changes’ in price, we have been 
measuring arc elasticity. If the change 1 PCC AS CNY, small indeed, so 
small in fact that the.change in price ıs virtually negligible, we shall 
have a measure ofe, at a point. At best then, arc elasticity is an ap- 
proximation of point elasticity. For the latter measure we adopt the 


4 
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symbol ‘d’ instead of ‘A’. Point elasticity is then defined as 
_ p.dx 
GITET dp 


It is worth noting that the price elasticity of demand for good 1 can 
be: read directly from the indifference-budget map of the consumer. 
Figure 2.5.2 shows such a map with income measured on the vertical 
axis and good 1 on the horizontal axis. The consumer’s expenditure 
on good 1 can be seen directly by observing distances such as AB. Thus, 
if the consumer purchases x, of good 1, his expenditure on good 1 is 
shown as the distance AB. But we know that price elasticity of good 1 is 
indicated by the change in total expenditure on good 1.A move from A 
to D, for example, involves a reduction in expenditure, since the dis- 
tance from D to the line from C through B is smaller than the distance 
AB. Hence, if the PCC curve is like PCC,, good 1 must be price inelastic 
over that range. By similar reasoning PCC, is relevant to the section ofa 


demand curve which is price elastic, and PCC, to a section with unit 
price elasticity. 


Income 


Figure 2.5.2 


2.6 Income and Substitution Effects 
We return now to the indifference 
move from one point onthe PCC cy 
two component moves. 


map diagram of Section 2.2. The 
rve to another can be analysed into 
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The first of these components is the feeling of ‘better-offness’ thata 
consumer experiences when the price of even one of the things that he 
buys falls. With his given planned consumption expenditure, he can 
now buy the same quantity of each good as he did before the fall in the 
price of one of them, and have some money left over. It is as ifall prices 
had remained unchanged and the consumer had been enabled to in- 
crease his planned expenditure. Clearly, for any given fall in the prices 
of any good, the size of this ‘gain’ will be the greater, the larger does the 
good figure in the household’s purchase plan. We can, therefore, think 
of this first force as operating along the income—consumption curve. It 
is called the income effect, because the increase in the purchasing power 
of the consumer that follows a relative fall in the price of one of the 
goods that he buys is as if his income has risen and all prices have 
remained at the same levels. 

The second component consists of the consumer’s reaction to the 
change in the-relative attractiveness of the cheaper good. He will tend 
to buy more of the cheaper good, substituting it for the good that is 
now relatively more expensive. This effect is called the substitution effect. 

These notional components of the move from one point on the PCC 
curve to another can be illustrated in two different ways. 

4 

2.6 (a) THE HICKS APPROACH 
The first approach to differentiating the income and substitution 
effects is due to Hicks, although the method chronologically succeeds 
í the Slutsky approach.’ The YCC and PCC curves are shown in Figure 
2.6.1, and a fall in the price of good 1 is indicated by the shifting 
budget line pivoting about the point L. In addition, a budget line H, 
parallel to the new budget line H, and tangential to the original in- 
difference curve I, is drawn. By the definitions in the previous sections, 
1 Sa price-consumption curve joins X to Y, the actual move made by the 
consumer, and an income—consumption curve joins Z to Y, Z being the 
point of tangency between the constructed budget line and the original 
indifference curve. The point of the construction H, is to illustrate 
what would happen if the consumer’s real income was held constant 
whilst permitting the relative price change. The way in which Hicks 
defines real income is important here: real income is held to be con- 
stant if the consumer stays on his original indifference curve (i.e. his 
utility has not increased). The line H, achieves this since it is drawn 
tangential to J, : the consumer remains on the same indifference curve 


1J. R. Hicks, ‘A Reconsideration of the Theory of Value’, Economica, Feb. 1984 
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We imagine some hypothetical tax which achieves this constant real 
income. i 

The consumer has nonetheless altered his equilibrium in this 
hypothetical situation: he has moved down /, to point Z. The notionak 
move from X to Z is called the substitution effect. In terms of the x, axis it 
is measured as the distance ab. Notice that with a reduction in the price 
of good 1, the substitution effect shows an increase in the amount 
purchased of good 1, ‘real income’ being held constant. This result, 
which should be obvious from the fact that indifference curves slope 
downwards, is summarised by saying that the substitution effect is 
negative. If the price of good 1 was to increase, less of good 1 would be 
purchased, real income being held constant. 


AP 


=) 


o a be ? X 
Figure 2.6.1 


Now the consumer actually moves from X to Y, involving an in- 
crease in the consumption of good 1 equal to ac on the xı axis. The 
‘residual’ amount left over after the substitution effect has been 
calculated is the income effect. In terms of the notiona 
comprises the move along the YCC curve from Z to Y. 
measures the income effect. The two effects combine 
effect. Hence we can always write 


l movements, it 
- The amount bc 
to form thesprice 


Price Effect = Substitution Effect + Income Effect. 


This general equation is known as the ‘Slutsky E 


quation’ and provides a 
cornerstone of modern demand theory. P 
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Notice that the income effect in this case is positive with respect to the 
income change — an increase in real income is associated with an in- 
crease in the amount of good 1 purchased. It will be negative with 
respect to the price change: the fall in the price of good 1 leads, via the 
income effect, to an increase in the amount of x purchased. As we shall 
see, however, although the substitution effect is always negative, the in- 
come effect (with respect to a price change) can be either negative or 
positive. It will be negative for a normal (or ‘superior’) good, and 
positive for an inferior good.’ 


` 


2.6 (b) THESLUTSKY APPROACH 
The general equation forthe component parts of a price effect was 
given the name ‘Slutsky equation’ after the Italian economist, Slutsky, 
who first defined the distinction ing: 5.” However, Slutsky’s original 
approach was slightly different to that of Hicks. 

Whereas in the Hicks approach the hypothetical budget line H, was 
drawn parallel to H, and tangential to /;, in the Slutsky approach H; is 
drawn parallel to H, such that it passes through the original commodity bun- 
dle X in Figure 2.6.1. The Slutsky H, is shown in Figure 2.6.2. Drawn in 
this way, H; is a budget line illustrating the effect of an imaginary tax 
that takes some of the consumer’s real income away so that he can buy 
the same commodity bundle after the tax as he-did before. For Slutsky, 
then, holding ‘real income’ constant does not mean staying on the 
same indifference curve, for, given that the slope of H; is not the same 
as the slope of H,, the consumer will be able to reach a higher in- 
difference curve with H, than with H,. This result is shown in Figure 
2.6.2, the hypothetical budget line H, enabling the consumer to reach 
point Z compared to point X. In the Slutsky analysis, the price effect 
from X to Y is made up of the substitution effect, which consists of the 
move from X to Z, and the ‘residual’ income effect, which is a move 


from Z to Y along the income—consumption curve. 


- ‘Tt is worth emphasising a terminological distinction here. If more of good 1 is 
purchased as real income increases, the income effect is positive with respect to the income 
change, For normal goods, the income effect is negative with respect to the price change, since a 
fall in price leads to more of good 1 being purchased. Simply to speak of income effects 
as being ‘positive’ or ‘negative’ can therefore be confusing. The rule adopted here is to 
refer to the income effect with respect to a price change. 

2? E. Slutsky, ‘On the Theory of the Budget of the Consumer’, Giornale degli Economisti 
(English translation of the original title), 1915. Reprinted in English in American 
Economic Association, Readings in Price Theory, ed. J. Viner et al. (Allen & Unwin, London 


1953)- 


P.T -3 
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The Slutsky substitution effect could therefore be measured as ac in 
Figure 2.6.2, and the income effect as cd. In order to compare this with 
the Hicks approach we can observe the point W lying on the budget 
line parallel to H, and tangential to /,. The hypothetical move from X 
to W is the Hicks substitution effect, measured along the x, axis as ab. 
The difference in the Hicks and Stutsky approaches is the amount bc. 
As it happens, if the change in the price of good 1 is very small, this 
difference bc will be negligible, so that the two approaches do not differ 
substantially. 


Figure 2.6.2 


Which is the better a 


Pproach, the Hicks or the Slutsky analysis? Part 
of the answer to this 


question must depend on which definition of 
‘constant real income’ is to be preferred. In the Hicks case it means 
constant utility — i.e. staying on the same indifference curve. In the 
Slutsky case it means being able to buy the same commodity bundle as 
before. Since relative Prices have, ex hypothesi, changed, however, the 
Slutsky approach enables the consumer to move down the budget line 
to a point of tangency with a higher indifference curve. The Slutsky- 
type consumer is ‘overcompensated’, in the Hicks sense, since he can 
reach a higher indifference curve: the Hicks type consumer is ‘under- 
compensated’, in the Slutsky sense, si 
original commodity bundle. Argum 
however, since they reduce to quarre 
tant is the empirical measurability 0 
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not possible to compute the substitution effect (and hence the income 
effect since that is estimated as a residual) because it is difficult to devise 
a test which enables us to say that a particular amount of compensation 
leaves the consumer with the same utility. The Slutsky approach, 
however, is testable since the compensating variation in the 
hypothetical tax is such as to enable the consumer to buy the original 
commodity bundle, an observable entity. In short, it is difficult to say 
in practice where point W in Figure 2.6.2 would be; but it would be 
possible to identify point Z. On the ‘testability’ count, the Slutsky ap- 
proach is to be preferred. 

As it happens, the distance bc in Figure 2.6.2 tends to zero as the rate 
of change in p, gets smaller. In other words, for small enough price 
changes, the Hicks and Slutsky approaches produce near-identical 
results. 


2.7 Re-defining ‘Normal’, ‘Inferior’ and ‘Giffen’ Goods 

The concepts of income and substitution effects enable us to look a 
little more rigorously at the concept of an inferior good. Both the 
income and substitution effects were seen to be negative for ‘normal’ 
goods: that is, a fall-in price led, on both counts, to an increase in the 
amount of the good bought. Figure 2.7.1 shows the indifference and 
budget map for various goods. For diagrammatic simplicity we adopt 


(a) (b) (ce) 
T2 


a2 


(a) = Giffen good 


f 
' 
i 
1 
1 
L 
! (b) = Inferior good 


(c) = Normal good 


Figure 2.7.1 


52 Price Theory 


the Hicks approach to income and substitution effects. The price effect 
consists of the move from X to Y in the case of Z, X to V in the case of J, 
and X to W in the case of J,. The substitution effect in each case is 
shown as the move along I, from X to Z, so that this effect is, as always, 
negative with respect to the price change. In cases J, ard J, the income 
effect is positive with respect to the price change. In case J,, the income 
éffect.is negative. 

The good for which J; is the indifference curve is inferior since the 
income effect is positive. The overal price effect remains negative, 
however — that is, the overall move from Xto V involves more of good 1 
being purchased after the price fall. The good for which J, is the in- 
difference curve, however, has a positive overall price effect, which im- 
plies that it isa Giffen good. The positive income effect has, in this case, 
outweighed the negative substitution effect. 

It may be useful to tabulate these results: 


Income Substitution Relation Price Type of 
effect effect between effect good 
(with respect 
to price) 

(y) (s) yand s 
= -= lal sl — normal 
+. - lal <|s| - inferior 
+ = Jo] > Is] + ` Giffen 


These three cases are exclusive since the substitution effect cannot be 
positive. The three cases correspond to the three ‘zones’ distinguished 


in Figure 2.7.1. Thus, if the new equilibrium is at W, the good is nor- 
mal; if at V it is inferior; and at Y, a Giffen good. 


2.8 On Various Demand Curves 

The demand curve derived in Section 2 
the price—consumption curve. Armed 
proaches to income and substitution 
assumptions underlying that demand curve and show that other, 
frequently more relevant, curves can be derived from the consumer's 
indifference map. The analysis is shown in Figure 2.8.1, which looks 
slightly forbidding at first sight but which is essentially straight- 
forward. 


-3 was obtained directly from 
with the Hicks and Slutsky ap- 
effects, we can now analyse the 
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The top diagram repeats Figure 2.6.2 and shows the various income 
and substitution effects associated with the Hicks and Slutsky analysis. 
The various quantities of good 1 are mapped directly on to an identical 
horizontal axis in the lower diagram. On this lower part, however, the 
price of good 1 is shown on the vertical axis. We saw earlier that there 
was no direct way of observing the price of good 1 from the general in- 
difference rnap diagram unless ‘all other goods’ were shown on the 
vertical axis. In Figure 2.8.1, we have simply selected an arbitrary point 
on the vertical axis of the lower diagram and called this Pj: this price 


% 


8 
o 
P, , 
1 D, = Marshallian demand curve 
5 “À Dz = Slutsky demand curve 
Ds = Hicksian demand curve 
ôn 
| 2 


2 Pa 


Figure 2.8.1 
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corresponds to the price of good ı when the budget line is H, pe Pa 
per part of the figure. The change in p,, reflected in the swing tom 1 
to H» is shown as Ap, in the lower part, i.e. the move from pj to pj. By 
drawing the horizontal line from #} into the quadrant of the lower part 
of the figure, we can observe various demand curves. 
<The move from X to Y, for example, the ‘price effect’, is shown as 
lying on demand curve D,, which is the same demand curve as was 
derived in Section 2.3. This is the ‘Marshallian’ demand curve. The 
significant point about the demand curve D, is that, as we move down 
it, real income is not constant: both income and substitution effects are 
in operation and both, therefore, explain the downward slope of D,. 

The demand curves D, and D,, however, are constructed such that 
the substitution effect only is in operation: ‘real income’ is not allowed 
to yary. Consider the demand curve D,. This is derived by observing 
the Slutsky substitution effect of the price change Ap, — that is, the - 
move from H, to H}. In the sense of Slutsky then, ‘real income does not 
vary as we move down D,. D, slopes downward because of the substitu- 
tion effect alone. Hence we christen D, a Slutsky demand curve. In terms 
of Slutsky’s original phrase: it is a demand curve with ‘apparent real 
income’ held constant. 

The curve D; is similar except that it operates with the Hicks defini- 
tion of real income. Once again, this demand curve slopes downwards 
because of the (Hicks) substitution effect alone. The income effect is 
not allowed to come into play, We can term this a Hicks demand curve. 

The demand curve that usually appears in textbooks is the curve Di 
For various reasons, most of which would take us well beyond the 
scope of a price theory text, the Hicks or Slutsky curves are preferable 
in many contexts. Since we argued that the Hicks and Slutsky analyses 
would not differ substantially if the price change was very small, we can 
safely lump them together and refer to the curves D, and D, as ‘compen- 
sated’ demand curves. F 

There is yet another way of securing a demand curve which 
eliminates the income effect, but this approach derives from a par- 
ticular property of parallel indifference curves. There is no particular 
reason for indifference curves to be parallel, and the observant reader 

will have noted that many of the figures presented so far have, in fact, 
produced results which could only have been achieved by ‘twisting’ the 
shapes of the curves in particular ways. In technical terms, we have per- 
mitted the personal rate of substitution to vary as the consumer’s real 
income increases. This much is realistic since consumers certainly do 
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vary their rates of substitution as income rises: they do not continue to 
buy goods in the same proportion. However, as a limiting case, sup- 
pose that the PRS is constant as we move from one parallel budget line 
to another along a vertical line. This is shown in the upper part of 
Figure 2.8.2. The PRS is the same at X, Y and Z. The vertical line is, in 
fact, an income—consumption curve, but the same amount of good 1 is 
purchased at each equilibrium. In short, the income effect is zero. 
Now consider a price change in good 1 such that the budget line 
shifts from H, to H, On the Hicks analysis we construct the 


X2 


Ap, 


Figure 2.8.2 
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hypothetical budget line H, with tangency atM -The move from Xto W 
is the price effect, and the move from X to M is the substitution effect. 

But, by virtue of the vertical parallelism of the indifference curves, 
point M is directly below point W. The income effect is zero. Hence the, 
demand curve D, in the lower part of the figure slopes downward 
because of the substitution effect alone. The problem with D, is that it 
requires a further axiom of consumer behaviour that it is difficult to 
admit — that is, that as income increases the consumer will continue to 
purchase commodities in the same proportion. 4 


2.9 Substitutes and Complements 

The idea of substitute and complementary goods was introduced in 
Chapter 1, but no means of classifying them was suggested. Two ap- 
proaches will be outlined briefly. The first, and more traditional, ap- 


proach is to classify goods by their cross—elasticity. Cross elasticity is 
defined as 


percentage change in quantity of commodity 1 
percentage change in price of commodity 2 


c 


Sn BA 
Xi pr 
Ane. 
x, Ap, 


If the price of good 2 increases and the deman 
also, this suggests that good 1 is being substitute 
will be positive. The opposite is true for com 
magnitude of eç will be negative. To discover 
stitute or a complement in relation to anoth 
pute the cross elasticity. 


d for good 1 increases 
d for good 2. Hence, eç 
plementary goods: the 
whether a good is a sub- 
er good, we simply com- 


Unfortunately, the use of cross elasticities to define substitutes is in- 
adequate as our analysis of income and substi 
rise in the price of good 1 could well 
purchases of good 2, even though the two goods are substitutes in the 
sense that less of good 1 can be compensated by more of good 2 with 
the consumer staying on the same indifference curve. That is, the cross- 
elasticity measure would declare the goods to be complements even 
though the consumer is perfectly Prepared to substitute one for the 
other and achieve constant utility. What has happened is that the in- 


tution effects can show. A 
be accompanied by smaller 
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_ come effect of the increased price of good 1 has caused a reduction in x, 
and x,, and has outweighed the substitution effect. This hints that a 
proper definition would be in terms of substitution effects alone. This 
indeed was the approach adopted by Hicks, although the analysis must 
be extended to at least three goods. The reason is simply that two goods 
invariably bear a substitute relationship to each other, in the sense that 
indifference curves have negative slopes. Hence we assume three 
goods: 1, 2 and ‘all other goods’ (M). ; 

The Hicks definitions are.' 


(a) Good 1 is a substitute for good 2, if the PRS of 1 for M falls as 
good 2 is substituted for M such that the consumer stays on the same 
indifference plane; 

(b) Good 1 is a complement of good 3, if the PRS of 1 for M in- 
creases as good 2 is substituted for M such that the consumer stays on 
the same indifference plane. . 


We avoid a diagrammatic presentation of these points since it would 
involve three-dimensional figures (hence the reference to an in- 
difference ‘plane’ rather than curve). The final part of the definitions 
reminds us that we are trying to abstract from the income effects which, 
as we saw, upset our first definition. 

The terms gross substitute and gross complement are reserved for goods 
in situations where the income effect has not been eliminated. The 
terms substitute and complement are reserved for situations where the in- 
come effect has been allowed for. 

Returning to two commodities, with the above definitions in mind, 
we can say that if, after a hypothetical tax has constrained the con- 
sumer to his original indifference curve (held his ‘real income’, con- 
stant in the Hicks sense), a fall inp, leads to a fall in x,, then good 1 isa 
substitute for good 2. Ifa fall inp, leads to arise in x,, then goods 1 and 
2 are complements. 

Notice that, with the idea of substitute and complementary goods 
introduced, our expression for the demand function must now be 
expanded further. It now reads 


© Dy =DipisYes prp) 


where good 2 is the only substitute good and good g is the only com- 


1y.R. Hicks, Value and Capital (Oxford University Press, Lond 6. i i 
use the term ‘personal rate of substitution’. R aeaa Edid nor 
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plementary good. The price p, is frequently referred to as the ‘own - 


price’ to distinguish it from the prices of other goods. 


2.10. Revealed Preference 

The theory of consumer behaviour so far developed has been based on 
a set of axioms, the aim of which was to establish the consumer’s 
preference ordering over the commodity bundles in commodity space. 
The axiom system led us to establish the existence of indifference 
curves and through them to derive a number of useful statements 
about consumer demand. It is possible, due to Samuelson,! to obtain 
the same results by an-alternative axiomatic approach: the revealed 
preference approach. No more than the basic ideas of revealed 
preference are presented here. Any greater detail would over-extend 
the text, and the final theorems are the same as those we have already 
obtained. Nonetheless, the reader should be-aware of the existence of 
this parallel approach. The essence, of the revealed preference ap- 
proach is that a model of consumer behaviour, equivalent in almost 
every way to the model already established, is obtained by observing 
actual choices. 


The axiom system for the revealed preference approach can be 
presented as follows: 


Axiom 1 Each consumer is faced by a price/income context and he 
cannot influence prices by his own actions.” 


This axiom amounts to saying no more than that the consumer has a 
given income, which he can change — e.g. by increasing the supply of 
his own labour — and is faced by given prices which he cannot in- 


fluence. The latter assumption enables us to make the budget line 
linear. 


Axiom 2 In any price/income context the consumer always chooses a 
commodity bundle. 


This axiom merely ensures that, faced with a particular budget line, the 


' P. Samuelson, Foundations of Economic Analysis (Harvard University Press, 1947) 


proaches is by Newman, op. cit. cl 


ye fers to th X 
‘preference theory’ — i.e. the approach followed up to this 5 to the two approaches as 
i-e. revealed preference. 


? Newman, op. cit., refers to the price/income Context as a situation. 


= 


r= 
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consumer will choose something. It is therefore entirely analagous to the 
similar guarantee encompassed by the axiom of selection in the 
preference axiom system. 


Axiom3 The consumer spends all his income. 
As before, this axiom precludes us from worrying about savings. 


Axiom 4 For every commodity bundle, X, there exists at least one 
price/income context such that the consumer selects X. 


This axiom ensures that each point in commodity space can be chosen. 


Axiom 5 The Weak Axiom of Revealed Preference. 


If X is chosen from a context that includes Y as an available alternative 
(i.e. if XCY), then if Y is chosen, X must not be available. Violation of 
this axiom implies inconsistency on the part of the consumer; indeed 
the axiom is sometimes called an axiom of ‘consistent choice’. To see 
why this is so, we can analyse each statement in terms of prices and 
quantities. If XCY then X and Y must lie on the same budget line, or Y 
must lie inside the attainable set with X on the boundary, as is the case 
in Figure 2.10.1 with context 1. We can therefore say 


XCY = p!X>p'.Y 


where p'X is interpreted as the bundle X at prices in context 1. 


context | 


context 2 


0 Xi 


n Figure 2.10.1 
Now suppose context 2 rules. Our axiom requires that if Y is chosen 
X should not be available. This is so in Figure 2.10.1, and we can Ere 


=YCX- p .X>p.Y 
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since X is now ‘too expensive’ to be bought in context 2. Our axiom 
therefore becomes 


(p'X > pl) = (p. X> pY). 
All that is being said is that the choice of X (when Y is available) 


‘reveals’ a preference for X over Y, while the purchase of Y ata new se 


t 
of prices implies that he must be unable to afford X at the new prices. 


Axiom 6 The Strong Axiom of Revealed Preference. 
The set of axioms 1 to 5 are still not ade 
of consumer behaviour. Consider Fi 
case, write XC¥ since Y is not available when X is chosen (p!Y > p'X). 
But we cannot write YCX either, because if Y is chosen, X is not 


available (p? . Y < p?. X). We simply cannot apply the weak axiom. X 
and Y are said to be ‘ v i 


quate for us to derive a theory 
gure 2.10.2. We cannot, in this 


simply by looking at 
to develop an axiom system based on 
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asymmetric and irreflexive, but intransitive. 


P G 
transitive intransitive 
asymmetric asymmetric 
irreflexive irreflexive 


To overcome this intransitivity we introduce the strong axiom of 
revealed preference. To do this we require the concept of ‘indirectly 
preferred to’, which, following Newman,' we symbolise as Q. The es- 
sential idea is to compare a sequence of points which can be directly 
compared. Then, if XCX’, X'CX?,, . .. XCX", and X"CY, we have XQY. 
By finding a ‘chain’ of indirect preferences, most of the points in com- 

_modity space will be ranked with respect to a particular point, say Y. 
When no sequence can be found”, the point is unranked with respect to 
Y and it is possible to show that the locus of these unranked points is 
convex to the origin — just like an indifference curve. Technically, 
however, this locus is not an indifference curve since it shows only un- 
ranked points, not points where we have explicit evidence of 
indifference. A 

The requirement for indirect preference is that if YQX, then X must 
never be indirectly chosen over Y: i.e. 


YQX - —XQY 


which is the strong axiom of revealed preference. In this case, Y has been 
ranked with respect to X. If, on the other hand, no sequence of this 
kind is found, Y and X would lie on the locus of ‘unranked’ points. 
This locus partitions the commodity space in the same way as the in- 
difference curve partitions the space into preferred and non-preferred 
sets. 

We can briefly show how concepts analogous to the income and 
substitution effect can be illustrated. 

In Figure 2.10.3 the consumer chooses X in a context defined by H,. 
The price of x, falls to that H, now operates, and we suppose the con- 
sumer chooses Z. We draw H,, parallel to H,, through X, so that H, is 
equivalent to a Slutsky compensated budget line. If the consumer faces 
H, he has an attainable set Oab. When he faced H,, it was Ocd. The 


! Newman, op. cit. Newman refers to the relation Q as ‘ i 
c y sequenti; > 
reasons that will be obvious. More advanced readers w come S the aliy chosen for 
terms of guaranteeing ‘integrability’ conditions. pee Sue 
2 Points for which no sequence can be found are refe ewm: 
a 9 ferred to by N i 
‘inaccessible’ to each other. y anas being 
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shaded area is common to both sets. With H, the area aXc is ruled out, 
but Xdb is attainable. Hence, the consumer facing H, has only two op- 
tions — he can stay at X, or move to a point like Y. Since H, is con- 
structed to eliminate the income effect of the price change, any move 
from X to Y must be (some kind of) a substitution effect. It has been 
given various titles: the ‘quasi substitution effect’, and confusingly, an 


“overcompensation effect.’ By analogy, the move from ¥ to Zwould be 
a sort of income effect. 


Figure 2.10.3 


The main point is that th 


€ substitution effe 
negative (with Tespect to p 


€ct in this analysis is either 
the consumer could Stay at X) 


The demand curve for ‘Giffen’ 
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a 


Figure 2.11.1 


difference curve is convex for part of its length and concave elsewhere, 
the equilibrium situation will appear as in Figure 2.11.2. Given H, the 
consumer cannot do better than reach A or B, but on H, he will not 
settle at C (on the ‘old’ indifference curve) because he can move to D on 
I. Thus each budget line is tangential to two indifference curves: ata 
concave section of the lower one, and attwo convex sections of the higher 
one. For the price of good 1 relevant to H,, then, thereisa discontinuity 


X2 


Figure 2.11.2 


64 Price Theory 


in the corresponding demand curve showing that either x! or x? of 
good 1 is bought at that price. This effect is shown in Figure 2.11.3. 


P; 


Figure 2.1 1.3 


A similar effect, but this time producing a complete vertical section 
in D, is obtained if the indifference curve has any ‘sharp’ corners such 
as A in Figure 2.11.4. Any array of prices of good 1, corresponding to 
H,, H,, H, etc. in Figure 2.11.4, will secure equilibrium at A: the limits 
of these prices being set by the slopes of the indifference curve to the 
left and right of A respectively. The effect is shown in Figure 2.11.5, 


Figure 2.11.4 
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Figure 2.11.5: 


The ‘pathological’ case shown in Figure 2.11.3 would, of course, not 


be possible with an axiom system requiring (weak) convexity of in- 


difference curves: i.e. the concave sections of the indifference curves 
ld however exist in the 


could not exist. The case in Figure 2.11.5 cou 
context of strong convexity, which was generally assumed in Chapter 1. 


Strong convexity ruled out linear segments but not ‘kinks’. For all 


further analytical purposes, however, we ignore demand curves with 


vertical segments. 


2.12 Market Demand 
The consumer whose demand for good 1 is illustrated in Figure 2.5.1 

is not the only purchaser of that good. We can, however, derive the de- 
mand for good 1 of each other consumer that is a potential purchaser 
of good 1 in precisely the same way. The total or market demand for 
good 1 is obtained by adding together the demands for good 1 of all 


the consumers that are planning to buy it. The way in which this sum- 


mation is effected is illustrated in Figure 2.12.1. The first three 


diagrams show the demand curves for good 1 of three separate and in- 
dependent consumers. We 8° the total demand curve by adding 
together the quantities of good 1 that each consumer plans to buy at, 
each price. Thus at the price f,, consumer A plans to buy a,, B plans to 
buy b, and C plans to buy cı. The total quantity that all consumers 
plan to buyat the price pi is therefore a, plus b, plus¢,, and this quanti- 
ty is plotted against the price p, in the diagram on the extreme right of 
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i i ity of good 1 

e. In the same fashion, we can discover the quantity o 
me Arpe demanded by all households at each other price. When all 
these points are joined we have the total or market demand curve for 
X. 


atbitea X 

Planned “by A,B,C 
purchases 
per period 
byA 


2.13 Market Demand: Aggregation Problems 


Figure 2.13.1 assumes that it is Perfectly legitimate to total individuals’ 
demand curves to obtain the market demand Curve. But suppose that 
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the demand curves are not independent: suppose, for example, that 
B’s purchases depend on A’s purchases, either because B ‘envies’ A and 
follows him in order to be like him (‘keeping up with the Joneses’), or 
because B’s income depends in some way upon 4’s purchases. If this 
kind of taste or income interdependence exists, then we cannot simply 
add up the demand curves of individuals to form the market demand 
curve. We must observe how a shift in A’s demand curve affects the de: 
mand of B; C, etc. We have an aggregation problem. The most convenient 
‘solution’ to this problem is to assume that it does not exist. Indeed, 
most ‘pure theory’ proceeds on just this assumption, embodied 
sometimes in a formal axiom: 


Supplementary Axiom Consumers’ Preferences are ‘Selfish’. 

By this axiom we assume that each consumer's preferences are not in- 
fluenced by the purchase of others, nor does anyone judge quality by 
price (i.e. buy more at higher prices because higher prices are thought to 
mean higher quality). Simple observation and introspection suggests 
that this axiomis severely restrictive. Most of the axioms presented so far 
have involved simplifications, but the selfishness axiom implies a sub- 
stantial departure from reality. It is important, then, to see whether 
these interdependencies entail major corrections to our theory of con- 
sumer behaviour. To do this we relax the selfishness axiom. 

Leibenstein has presented a convenient taxonomy for the inter- 
dependencies which generate the aggregation problem. He has also 
analysed their effects on the market demand curve.’ Only a brief out- 
line of the general results is given here. 

A ‘bandwagon effect’ is said to exist if any individual purchases 
goods in order to behave like other members of his social group. If 
their demand for a good increases, so will his, since he wishes to iden- 
tify with them. In Figure 2.13.1 an ordinary market demand curve D, is 
shown. The effect of a fall in price from P, to P, is to increase the 
amount purchased from Q, to Qz. But the bandwagon effect will mean 
that more consumers will enter the market for this good, extending de- 
Q,. Hence the ‘true’ demand curve connects points a and 


mand to, say, 
therefore have the general result of making 


b. Bandwagon effects h 
market demand curves more elastic. 
A ‘snob’ effect exists if the consumer attempts to differentiate 


himself from his social group by purchasing commodities which they 


1 H. Leibenstein, ‘Bandwagon, Snob and Veblen Effects in the The ý 
Demand’, Quarterly Journal of Economics, May 1950. ‘ory of Consumers 


68 Price Theory 


o Q, Q2 Q; Q 


Figure 2.13.1 


do not purchase, and, conversely, reducing his purchases of com- 
modities which they purchase. Hen 


his will fall. In Figure 2.13.2, for example, the fall in price leads to an 
expected increase in demand alo 


Qo, say, or even Q,. The ‘true’ market 
re inelastic than the market demand 
curve, or may even be Positively sloped. 

How far these interdependencies imply divergencies between true 
and ordinary demand curves wil] depend on the strength of the effects 
for any one consumer and, more important, on the number of con- 
sumers subject to such effects, There is, of course, no reason to sup- 
1 ives fro: i i 
e en Can mild pore ere The Theory of the Leisure Class (1932 ed.) 


eblen effect’ was ni vari i 
i Oted b 
observers much earlier than Veblen. y various social 
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a aet 
Veblen effect 


Figure 2.13-3 


pose that the market is composed of people subject to just one of the 
effects: bandwagon, snob and Veblen effects opd wel all ne acing 
together alongside ‘normal’ consumer behaviour. 


Short-run Sales Plan of the Firm: 
The Production Function 


3:0 Purchase and Sales Plans 
The previous chapters derived the fundamental concepts of a demand 


Provides ‘health’, universities and schools provide ‘education’, pop 
artists may provide free ‘entertainment’. Firms are not therefore 
defined in terms of any institutional characteristics or in terms of 
motives for their behaviour. All that matters is that they provide a 


» their 
ng) and physical transformations of 


In engaging in the process of transformation or 
transform inputs into outputs. In the 


transforms resources into ‘health’ 
wn energy and Capital equipment 
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into ‘entertainment’. a 

For firms that sell their products, then, there will be a sales plan con- 
sisting of the planned selling quantity (x,) of each type of output it 
produces and the associated expected prices. The sum of these in- 
dividual expected sales is the firm’s expected revenue: 


Re = py. Xt Py X1 + p3. Xy+... + Py Xp 


This is the equation for a multi-product firm. The analysis is easier if 
we assume that the firm has only one product to sell, that is, 


Re=py-%- 


Few firms use only one input, however, so that there will be a cor- 
responding purchase plan for inputs (n,), the-total expenditure on which 
will be the firm’s costs, 


C=fi.m + fi. mt fa. t fn lm 


where f, is the price of an input. 


3.1 Firms’ Objectives 

Obviously the sales and purchase plans of a firm will depend on what 
the firm aims to do. There are numerous hypotheses about how firms 
behave. For the moment we can mention just the main ones: 


(a) maximise R,-C. This hypothesis tells us that firms aim to 
maximise profits, and it underlies much of the traditional theory of the 
firm; 

(b) maximise Ry. This tells us that the firm places more emphasis 
on sales than on profits, although it is unlikely that the firm would be 
indifferent to profits. We might expect firms to maximise Ry subject to 
some minimum acceptable level of profits; 

(c) maximise managerial utility. This suggests that managers have 
utility functions, dependent perhaps on the firm’s profits, prestige and 
size of labour force. The maximisation of these utility functions need 
not coincide with maximising profits. 


Clearly, the choice of an objective function will determine the sales 
and purchase plans of the firm. If size of labour force is a prestige in- 
dicator, for example, mare labour may be employed than is consistent 
with maximising profits. Indeed, it may be inconsistent with the 
further idea of minimising costs for a given level of ‘output. 
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We need to assume something about firms’ behaviour in order to es- 
tablish a model of the firm. We adopt the conventional view that firms 
aim to 

(i) maximise profits: i.e. select the output level that makes the 
difference between R, and Cas large as possible; 


(ii) minimise costs for a given output level: that is, produce each level of 
output in the most efficient way. 


Clearly, these are not different objectives; the activity of minimising 
Costs for each output level is a pr 


as hospitals and schools, which do not aim to maximise profits; but 
minimising costs for given output levels is relevant to any firm. 


: > use all the inputs at 
its disposal — but even if it uses i p 


none of them, its costs will be thi 
for while the contracts run, labour, etc., must be paid. For E 
short periods of time, therefore, all the firm’s co 


Ifthe planning period is longer—say, one month—th ' 
of choice will be wider, for during a en the firm 
that are hired on contracts of less than one month can be increased or 
ey Timo ho emen eeni influence not only through the 
possibility of naking, modifying o 3 


: r ) T renewing contracts but also 
because time is needed in which to produce the new inputs that the 
\ 
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firm may require. Thus, it might take twelve months to build a new fac- 
tory: for planning periods of less than one year, the input ‘factory- 


space’ must be taken as fixed. ; 
The influence of time on the number and scope of the different plans 


from which a firm may choose will be explored more fully later. For 
the moment, we conclude that the range of choice open to the firm 
varies directly with time: for very short periods, the range of choice 
may be virtually zero; for very long periods, it may be virtually infinite. 
While this relationship between time and the number of alternative 
decisions that a firm might make is a continuous one, it is customary to 
explore the role of time by taking three discrete periods: the instan- 
taneous or market period, the short period (or short-run), and the long period 
(or long-run). In the instantaneous period, the sales and purchase 
plans are data. In the short-run, the quantities of some of the inputs 
that the firm uses can be increased or decreased: it is usually assumed 
chat operative labour and raw materials are variable while the quan- 
tities and qualities of the plant, machinery and managerial labour are 
fixed. In the long-run, the quantities and qualities ofall the inputs that 
the firm might use can be varied. In this chapter, we concentrate on the 
alternative sales and purchase plans that might be made for the short 
period, and in the next chapter, on the range of choice open to the firm 


in the long-run. 


3.3 The Production Function: Linear Case 
We concentrate now on the firm’s purchase plan. Figure 3.3. 1(a) shows 
two inputs Land K(say, labour and capital, measured as man-days and 
machine-days) measured on the axes. Some combination of L and K 
produces 1000 units, another produces 1500 and another 3000, and so 
on. Strictly, we require a three-dimensional diagram since we have two 
inputs and one output to show. Figure 3.3. 1(b) shows what thismay look 
like: Figure 3.3.1(a) is then best thought of as a bird’s-eye view of some 
of the points in Figure 3.3.1(b): i.e. a view from the top of the x axis 
looking down at the other two axes. F. igure 3.3.1(b) assumes thatinputs 
Land K can be combined in virtually any fashion, and that output can 
be varied continuously. 

The relationship between inputs and output is summarised con, 
veniently in the form 


x, = XL, X). 
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The Production Function 5 


This is an equation of the firm’s production function. As it stands, it is a 
very general equation telling us‘only that the output of good 1 depends 
on the quantities of the inputs K and L. 


Referring back to Figure 3.3-1(4), consider the inputs of K and L 


necessary to produce 1000 units of output. Various combinations of K 


and L may be capable of producing this level of output, as is implied in 
Figure 3.3.1(b). The range of combinations will.depend on the 
technology of the particular industry in question. Itmay takea team of 
men to work with one unit of capital — a blast furnace, say, — so that 
there is not a continuous range of input combinations available for 
producing a given output. The range of combinations is finite. This 
‘lumpiness’ of production is illustrated in F igure 3.3.2 where the com- 
binations are shown as points (each point is called a vertex) which are 
then connected to each other by straight lines, such as line AB. Lines 


OA, OB etc. will be explained shortly. 


1000 units of output 


2 


oO La 


Figure 3-3-2 


to introduce some important 


This illustration enables us 


terminology: i ‘ ; 
ooo units of output with an ‘input-mix 
A Pe pe me ar ee or E. As we shall see, the firm will also 
n , or B, , i - i 
eee a i E ASG theJines AB, BC, etc. The lines AB, BC, 
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This is an equation of the firm’s production function. As it stands, it is a 
very general equation telling us'only that the output of good 1 depends 
on the quantities of the inputs K and L. 

Referring back to Figure 3.3-1(a), consider the inputs of K and L 
necessary to produce 1000 units of output. Various combinations of K 
and L may be capable of producing this level of output, as is implied in 
Figure 3.3.1(b). The range of combinations will.depend on the 
technology of the particular industry in question. Itmay take a team of 
men to work with one unit of capital — a blast furnace, say, — so that 
there is not a continuous range of input combinations available for 
producing a given output. The range of combinations is finite. This 
‘lumpiness’ of production is illustrated in Figure 3.3.2 where the com- 
binations are shown as points (each point is called a vertex) which are 
then connected to each other by straight lines, such as line 4B. Lines 
OA, OB etc. will be explained shortly. 5 


1000 units of output 


PAA 


o La 


Figure 3.3-2 


This illustration enables us to introduce some important 


terminology: 


(a) the firm can produce 1000 units of output with an ‘input-mix’ 


as shown at A, or B, or C, or D, or E: As we shall see, the firm will also 
be able to produce at points on thedines AB, BC, etc. The lines AB, BC, 


CD and DE are called facets, or line segments. They are, of course, part of 
the overall piecewise linear curve AE, and this curve is called an 


isoproduct curve oF contour. Isoproduct simply means ‘equal product’, 


76 Price Theory 


so that all points on an isoproduct contour yield equal output. If it 
helps, the reader can draw the analogy between isoproduct curves and 
consumer indifference curves. Indeed, isoproduct curves are 
sometimes called ‘producer indifference curves’, Still another, more 
popular, title is production isoquant; 

(b) if the firm produces at A, it has an input combination of K, of 


E is ‘labour-intensive’, 
Notice, too, that the firm could use the combination ofinputs atA to 


efficiently, and at no extra cost. The 
relates maximum Possible output to inp 


course be ‘lumpiness’ in Output, too, whi ea) yery, small amounts. There may of 
achievable. 
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to OA, to produce at H. At this point three processes are being 
combined. : 

In our examples, production at G is the result of a linear combination 
of processes A, Band C. To produce 1000 units of output the producer 
can select a point like A, B, C, D or E, ora point like H which is a linear 
combination of processes. Notice that the shaded areas in Figure 3-3-3 
are non-feasible — there exists no sensible combination of inputs out- 
side the outer processes OA and OE.' The area encompassed by OA, 
OE and the relevant isoproduct curve therefore represents the feasible 
region for production as long as there are limited processes. This 
region is the production set. When available processes are limited, the 
production set is sometimes called a finite cone. 


Se 
LEZ 


oO ` B 
Figure 3.3-3 
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Lastly, note that process combination is only efficient if adjacent 
processes are combined. In Figure 3.3.4, for example, a combination 
of A and C produces facet AC, points on which show input com- 
binations necessary to produce 1000 units of output. But a combina- 
tion of A and B, or B and C would produce the same output with 
less L and K. In Section 3.1 we assumed that any firm would want to 
minimise costs for a given level of output. Hence, the combination of A 
and C is inefficient. In Figure 3.3.5 we illustrate another kind of in- 
efficiency. Three processes are shown and the heavy line facets DE and 


1 Technically, he could produce at a point like J where the amount JK of capital is 


employed in a redundant ferh/07, since ouput at is the same as output at X. 
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EF indicate equal output levels. Notice that the facets have been drawn 
so as to slope away from D and F, contrary to the figures previously 
shown. But, if DEF defines an isoquant, process B must be totally in- 
efficient for we can combine processes A and C to secure a facet DF with 
output levels equal to output at D and F. This means that output at G 
equals output at D, and, in turn, output at E. But E is clearly inefficient 


when compared to G because G uses less of both inputs..Hence process 
B is inefficient. 


K 


Figure 3.3.4 


The Production Function 719 


3-4 The Production Function: Smooth Case 

Imagine now that the range of processes open to the producer is large: 
there will then be a large number of process lines emanating from the 
origin in Figure 3.3.2, and the lengths of the corresponding facets will 
be small. If we increase the number of processes still further, the facets 
will get even smaller. In the limit, when the range of processes is infinite, 
the facets will become points and the isoproduct curves will appear 
smooth, as in Figure 3.4.1. It is worth noting that no producer would 
produce above points like A: to do so would mean increasing the 
amount of both inputs (e.g. to a point like E) to secure the same output as 
at A. The section AE (and onwards) is therefore inoperative- Similarly, 
points north-east of B on the next isoquantare inoperative. The irrele- 
vant areas are eliminated by ‘ridge lines’ which enclose the producer’s 
choice set. A 


1500 units 
output 


1000 units 
output 


Figure 3.4.1 


In Figure g.4.1 the production isoquants beyond the ridge lines join 
up to form complete circles. Only the (heavily lined) parts of these 
isoquants are assumed relevant. To use the formal language, we 
assume strict convexity of the isoquants (on convexity and strict con- 
vexity, see Section 1.6). As we have seen, there is no need to appeal to 
observation of production functions to justify this assumption: in- 
stead, we argue that, for purposes of decision making, firms will be in- 
terested only in the strictly convex part of the production isoquants. 

The attentive reader may note that the isoquants in Figure 3-4.1 
bend backwards outside the ridge lines, whereas those outside the 
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finite cone in Figure 3.3.3 moved parallel to the axes. The difference 
reflects only different assumptions in the ‘modern’ and ‘neoclassical 

approaches. In the ‘modern’, linear version, a move from KtoJ (Figure 
3-3-3) merely involves a redundant amount of capital. That redundant 
amount of input does not interfere with production — i.e. it does not 
get in the way so as to cause output to be affected. This in turn reflects 
an axiom of modern production theory- the ‘axiom of free disposal’. 
This simply states that redundant inputs can be disposed of without 
cost. In this respect the modern theory is far less realistic than the old, 


since the isoquants in Figure 3.4.1 bend back precisely because the 
extra inputs do ‘get in the way’. 


3-5 The Convexity of Isoproduct Curves 

The first observation to be made about the ‘smooth’ 
is that the two inputs are shown as being substitutab 
fashion. In the ‘linear’ case, inputs are not continuo 
In fact, only processes can be substituted and each process is 
characterised by a fixed capital/labour ratio. If inputs could not be 
substituted at all (inputs are perfectly complementary), the isoproduct 


curves would appear as in Figure 3-5.1: only one capital/labour ratio 
would be possible, that shown by the process line L/K, 


isoproduct curve 
le in a continuous 
usly substitutable. 


K 


LIK 


Figure 3.5.1 


'G. Debreu, Theory of Value (New York, 1959) p. 42. 
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The relevant section of the isoproduct curve in Figure 3.4.1 is strictly 
convex. The piecewise linear curves of Section 3-3 are convex, but not 
strictly convex. 


K 


Figure 3.5.2 


In each case, convexity arises because of the possibilities of substitu- 
tion. If isoproduct curves were concave, for example, it would be 
possible to combine adjacent processes to produce the same output 
but with less of both inputs. This was demonstrated in Section 3.3 for 
the case of limited processes. It is equally true of the smooth produc- 
tion function case. 

Figure 3.5.2 shows a magnified section of a smooth production 
isoquant. Consider the move from A to B. As we reduce the labour 
input (AZ), the increase in K(AK) necessary to sustain a given output 
and compensate for the reduced labour gets larger and larger 
(AK, > AK, > AK, > AK,). Now, the move from A to B means that 
some output will be gained as capital is increased, but some will be lost 
as labour is reduced. We shall define the extra amount of output due to an 
increase in an input as the marginal product of that input. 

` We define the marginal product concepts as 


Marginal Product of Capital = MP, -2 


Marginal Product of Labour = MP, -= 


P.T- 4 
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where the As remind us that, for the moment, we are operating with 
fairly noticeable changes in x, Land K. Now consider the segment CB 
of the isoquant in Figure 3.5.2- Then, 


+ AK. MPx + AL. MP, =O. 


That is, the net gain in output, as we move from C to B, must be zero 
since C and B are on the same isoquant. The gain is given by AK . MPx 
and the loss by AL. MP,. Substitution of the equations for marginal 
product will quickly show that the above equation is correct. The 
equation can now be rearranged: 


JAK _ MP, 
AL MP, 


But —AK/AL is the slope of the isoproduct curve, reflecting the sub- 
stitution possibilities available. This slope is referred to as the 


(marginal) rate of technical substitution, MRTS, x. Hence, we derive a useful 
result: 


MATS, x = MP,/MPx. 


3.6 The Law of Non-Proportional Returns 
In the short-run, as we have seen, one or more inputs is likely to be 
fixed in supply. Hence we write the production function as 


%, =x, (LK) 


where K reminds us that capital is fixed. Such a production function in 
the short-run is said to obey the law of non-proportional returns, a law 
which relates specifically to a situation in which at least one input is 
fixed and the others are variable. As such, the law fits neatly into the 
context of the short-run when it is not possible for the firm to vary all 
inputs. The law says that, with a given method of produaion. the 
application of further units of any variable input (say, L) to a eal 
combination of other inputs will, until a certain point is reached, yield 
more than proportional increases in output, and thereafter tess He 
proportional increases in output. The law is more common! known 
as the law of diminishing returns. Since the law refers to increases D output, 
it relates to marginal product. Figure 3.6.1 shows how the law a 
plied by the production isoquant figures we have already used. We use 
the smooth isoquants, but the analysis is the same for the piecewise 
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Total product (for K) 
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Figure 3.6.1 
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linear ones (except that the resulting product curves will themselves be 
piecewise linear, see below). Let x? — x! = œ — x? = xt — x, and so on, 
so that output increases by equal amounts as we move from one 
isoquant to another.! Now fix capital at K so that increases in output 
are secured by varying labour along the linear KH. It will be observed 
that GH > FG > EF, which means that bigger and bigger additions to 
the labour force are needed to secure equal increments in output. Ob- 
viously, this is the law of diminishing returns ‘on its head’: marginal 
product is falling as we move along KH. The lower half of Figure 3.6.1 
shows total product with respect to a varying labour input—i.e. with K 
fixed at K. The total product curve can be read off directly from the up- 
per part of the figure. A parallel analysis applies to LR if labour is fixed 
and capital is free to vary. 

Notice that the law relates to marginal product. But the relationship 
between marginal and total product is a simple mathematical one, so 
that the law of diminishing returns accounts for the behaviour of total 
product as well. The precise way in which outputis affected can now be 
shown, butitis important to recognise the context of the law. It applies 
only when (a) at least one input is fixed’; (b) technology can be assumed 
constant; and (c) substitutability between inputs exists. 

Figure 3.6.1 suggests that total output (x,) can be increased by equal 


amounts only by adding larger and larger amounts of labour. To putit 
another way, if labour is increased in equ: 


In fact, marginal product is nothing other than the slope of the total 


product curve. Average product (output per head of labour force) is 
also shown. The relationships are ’ 


TOTAL PRODUCT (TP): x = x(L, K) 


MARGINAL PRODUCT (MP); 2% 
2 


' This is not just a matter of 
same distance from x! as x is 
diagonal from O. To borrow conc 
stant returns to scale. If, however, 
between x and x? would be small, 


is the 

ments are made along a 
epts froma later chapter, we are in fact assuming con- 
returns are increasing, the distance along the diagonal 
t, and between x4 and x smaller still. 


———— 
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where ‘8’ means ‘rate of change in’, so that @x/8L means the rate of 
change in x with respect to a change in L.! 


Te 


ŽD 


| TP (totol product) 
| 
| 
| 
| 
| 
| 


L(A) 


AP,MP o 


AP (average product) 


o \ SAK ) 
NMP (marginal product) 


Figure 3.6.2 


' Notice that MP, is now expressed as 2x where before it was expressed as £X 
P JL p AL Thea 


notation referred to ‘a change in’ whereas ô relates only to ‘very small changes in’ 
Technically, it is small changes we are interested in. 2 also makes it clear that itis a small 
change in x with respect to a small change in L: the rate of change in x with respect to other in- 
puts being held constant (d is the partial derivative sign). 
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AVERAGE PRODUCT (AP): i 


The MP curve will always cut AP at the latter’s highest point.' The 
law of diminishing returns ‘sets in’ at L° in Figure 3.6.2, before AP falls. 
The law none the less accounts for the slope of all three curves. 


3-7 Linearity and Product Curves 

The preceding approach can be applied to the linear segmented curves 
of Section 3.3, but the final appearance of the product curves is not the 
same. Essentially, marginal product will fall in a ‘stepwise’ fashion, 
reflecting the fact that total product rises in linear segments, as il- 
lustrated in Figure 3.7.1. The upper part of the figure shows the 
familiar process/output relationship. For convenience, the ‘cone’ 
which encompasses the three rays is shown with vertical and horizontal 
sections of the isoproduct curves (the dotted lines), as discussed in Sec- 
tion 3.3.? Capital is fixed at K. As the labour input is changed from L, 
to Ly then output rises from 100 to 200 units, and so on along KF. The 
resulting relationship between labour inputs and output is 
the lower half of the figure, the labour inputs being read directly from 
the horizontal axis of the upper part of the figure. The left-hand scale 
measures total product and itis seen that total product rises ina linear 


segmented fashion. Notice that the total product curve changes slope 
at B, D and F, but not at points in bet u 


occur at vertices in the upper secti 
vertices, total product rises in a con 
between Band D, for example, theli 


constantratesuch that BC=CD, Similarly, KA=ABand DE=EF. Hence 


shown in 


1 Proof: Leaving out K, we have have x = x(Z), 


and aver. i 3 
Average product is maximised when pr Proa acti therelorex( 72: 


x 
=0=5-/L-+. 
ine ôL jÈ 


Hence, for average product to be a maximum, 
n 


Ox 
aE hence 2% xL x 
{6 TA fei 
But @x/@L is marginal product, and x/L is ar 
when average product is ata maximum, 8° product. Hence the two are equal 


2? Note that K would not be used for Output level 100 because A is inefficient 
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Marginal 
product 


Figure 3.7.1 


i F, does not change; marginal product being just the slope of the total 
productcurve. Itcan beseen thatmarginal product onlychangeswhena 
new vertex along KF is reached. 


4 


s 


Short-run Sales Plan of the Firm: 
Cost Functions and Equilibrium 


4.0 : Cost Minimisation 
Chapter 3 showed how the firm’s production function could be 
depicted, and both the linear and smooth functions were illustrated. 
Although the idea of technically efficient combinations of processes was 
introduced, no criterion was provided for deciding whether any one 
point on the isoquant was economically more efficient than any other. This 
is the problem of cost minimisation — thatis, the idea of minimising costs 
for any given level of output. To illustrate this we need to know input 
prices. 3 

Suppose the firm has a fixed sum of money available for the 
purchase of inputs, say £1m, Capital costs £50,000 per unit, and 


labour £2,000 per unit. Then, by the equation introduced in Section 
3-0, we know that 


£1m, = £50,000 K + £2,000 L 
or 500 = 25K + L (with the £ signs omitted). 
If capital only was purchased, the firm could bu 
If labour only was purchased, the firm 
bination of capital and labour tha 
could also be purchased: sa: 


y 20 units (500/25). 
could buy 500 units, Any com- 
t satisfies the 


Cafe K+f,.L 
where, in our example, C= 500, f — thepriceo tasan 
í. = the price of labo Je the price of capital = 25, and 


on can be Tearranged as 
K=£ fey, 


te fr 


ur = 1, The equati 


> 


= 


Is 
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This equation is depicted by line a in Figure 4.0.1 where the axe are 
the same as for the production isoquants. Linea is an isocost line: it shows 
all the combinations of K and L which can be bought with the fixed sum C. The 
shaded area is therefore the feasible region for the firm. 


afi 
A slope = E 


7 
7 


Oo al 422 L 
Figure 4.0.1 


The construction of an isocost line is entirely analogous to that fora 
budget line in Chapter 1. If C increases, with f, and fx staying constant, 
the isocost line shifts to b (where the sum available has increased to 2C). 
Note, too, that the slope of the isocost line is the ratio of relative input 
prices, —/,/f. Drawing on the consumer analogy even further, we now 
place production isoquants on the isocost diagram, showing, respec- 
tively, the smooth and linear cases. 

In Figure 4.0.2 the cost-minimising position is, for the first isoquant, 
A. For higher isoquants it is B, C and D. The line joining A, B, C, D... 
is the firm’s cost-minimising expansion path. Notice that, for a cost level 
C,, the firm could produce at E which is on the boundary of the feasible 
region, like A, but it would secure a lower output. Equally, the firm 
cannot produce at F since this lies outside the feasible region. A is 
therefore the optimal position. 

In Figure 4.0.3 the optimum occurs at A, ata vertex on the isoquant. 
The expansion path in this case is along the process Tay OABC. 


4.1 Changes in Relative Input Prices 
Just as the consumer was observed to respond to changes in the relative 
prices of the commodities he purchased, so the firm responds to 


go 


o la le L 


Figure 4.0.2 


Figure 4.0.3 


changes in in 


put prices. In Figure 4.1.1 the isocost line C, changes to 
C, reflecting 


a fall in the price of labour relative to capital. For illus- 
trative purposes we show the change in sucha way that 
on its original production iso 


firm to move from A to B, substituting labour for capital, which is what 
we would expect now th: 


mn 
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that at A and B the slope of the relevant isocost line is equal to the slope 
of the production isoquant. This enables us to write 


that is, price of labour/price of capital = marginal rate of technical 
substitution, or, 


MP, _MPx 
fı Íx 


This equivalence holds for all points on the firm’s expansion path. 


(2) 


Figure 4.1.1 


In Figure 4.1.2 isocost line C, produces an equilibrium at A, which is 
a vertex of the isoquant ABC. A shift in the isocost line to Cp means that 
the optimum is at B, another vertex but this time using process 2 (P,) 
compared to the previous use of process 1. Of course the idea of a 
process should now be sufficiently familiar for us to realise that we are 
only saying in technical language that it is now better to substitute 
some labour for capital. But it-is important to observe that the sub- 
stitution would not have taken place at all if C, had changed its slope 
only slightly such that the optimum was still at A. This is the essential 
difference between the ‘smooth’ and ‘linear’ approaches: in the 
former case the smallest change in relative prices will lead to input sub- 
stitution, whereas in the latter case it requires a significant change in 


j 
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relative prices to bring about substitution. Notice, too, that a move to 
isocost line Ce in Figure 4.1.2 produces a situation where any point on 
the facet BC is optimal. 


K 


Figure 4.1.2 


4.2 Cost Functions 

Look again at the expansion path in Figure 4.0.2. At A the firm uses K, 
of capital and L, of labour. Hence its total expenditure on inputs to 
produce output x, is $ 


C1=fx. Ka AA 
If we move up the expansion path we observe that 


Cs=fr. Ka+ fa . Lp 
and so on for Ce, Cp, etc. Notice that we assume input prices do not change. 
This should enable us to map total expenditure on inputs — or total cost 


as we shall now call it— to output. From the above equations we know 
that 


output x, costs C, to produce 
Output x, costs Cp to produce 


and so on. 


! The smaller the number of Processes, in general, the larger the price shift necessary 
to induce substitution. 
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However, the expansion path shown in Figure 4.0.2 will indicate 
total cost for each level of output assuming both inputs are variable. This 
is correct for the long-run, but not the short-run. The expansion path 
is therefore a long-run concept. In the short-run we observed that one 
inputat least, usually some form of capital, is fixed. If we are interested 
in short-run cost functions for the moment, we need to map short-run 
output levels to short-run costs. To see how this is done refer to Figure 
4.2.1, which shows the ‘smooth’ production function case. 


Figure 4.2.1 


t 

As before, capital is fixed at K, but it is important to ask what this 
means. The reason capital is fixed is that weare interested, for the mo- 
ment, in short-run analysis and hence the use of capital K cannot be 
exceeded (that is the region above line KK in Figure 4.2.1 is non- 
attainable), But it is also the case that some capital will be necessary to 
produce at all! — i.e, certain equipment must be installed before even 
one unit of output can be produced. The costs of such equipment are 
fixed costs. This may be some amount less than K, but if we interpret the 
short-run very strictly, we can safely assume that whatever equipment 
is installed in order to begin, production is also the maximum amount 
of equipment that can be used in the short-run. This is certainly con- 
venient for analysis since it means that production in the short-run 


‘Making all of capital fixed in the short-run is obviously unrealistic. It is shown this 
way because readily comprehensible figures require only two inputs, ‘labour’ and 
‘capital’ in our case. Effectively what is fixed in the short-run, however, is plant size, with 
other forms of ‘capital’, such as raw materials and working capital, being variable. 
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must take place along the line KK in Figure 4.2.1.1 The expansion path 
in the short-run is ABCDE. 

Confining the analysis to the short-run it is obvious that 
diminishing returns will affect costs and diminishing returns will set in 
along K K. Along KK, then, we have two types of cost. The cost of 
capital equipment, which is fixed at fx . K, and the cost of labour, the 
variable input, which is f,. L, where L varies with output. These latter 
costs are variable costs. Hence 


Total Cost = Fixed Cost + Variable Costs 
C=fy. K +f. Lx) 


where L(x) reminds us that labour will vary with output. 
The following table, which fits Figure 4.2.1, shows how these costs 
will vary with output and inputs. 


chy SRS ie ERES Lf Lif, -C Cle AC/Ax 


(TFC) (TVC) (TC) (AC) (MO) 
TOU ck 2 10 rg 6 16 1.60 — 
20 5 2 10 AS 12 22 1.10 0.6 
30o 5 2 10 Matis ‘21 31 1.08 0.9 
40 5 2 10 11 3 33 ` 48 1.07 1.2 
50 5 2 10 16 3 48 58 116 1.5 
Go 5 2 LOM 240s 72 821.35 2.4 


The final columns show average cost — i.e. total cost divided by total 
Output — and marginal cost —i.e. the change in total costs due to an extra 
discrete change in output. Since output changes in discrete amounts of 
10 units, we retain the use of the A notation. If we recorded the change 
in cost due to a change in output of only one unit, we would use the 
more correct notation ô. In other words, marginal cost = 8C/dx for 
small changes. The column headed L. fı shows the total cost of the 
labour force employed at various outputs. Since labour is the only 
variable input, this column can be thought of as total variable cost (TVC). 


If we were to map costs to output we would geta picture like the one 
shown in Figure 4.2.2. 


L Ki woe 

a ae ak istie minimum capital required to engage in production in any 
Lee it in the fetes pase eee expansion path cannot appear as we have 
happens is that the borkonai - ‘he figure is not altered in substance, however. All that 


Laxis effectively becomes the KK line. 


dia 
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Notice that the shape of the total cost curve is determined by the 
shape of the variable cost curve and that this, in turn, is largely deter- 
mined by the fact of diminishing returns as we move along ABCDE in 
Figure 4.2.1. The relationships between marginal, average and total 
concepts, noted in Chapter 3, are again present with cost curves. As 
soon as diminishing returns set in, marginal cost rises, as Figure 4.2.3 
shows. Average cost continues to fall even though marginal cost rises, 
mainly because fixed costs are being distributed over a larger and 
larger output even though variable costs are rising. 


(e 
90F 
80 [ 
70 
60 F 
X Total cost = f. Lx) +&.4 
50 
40 [ 
Totol variable 
30 cost = 4. L(x) 
20 f 
Total fixed cost = fe. 
10 
—_ oo — = 
o 10 20 30 40 50 60 


Figure 4.2.2 


The preceding analysis applies to the ‘smooth’ production function 
case. In fact, the cost curves in Figure 4.2.3 can be derived directly from 
the product curves. Figure 4.2.4 illustrates this for the total variable 
cost curve. The total product curve is shown in the north-east 

uadrant. The south-east quadrant measures total variable cost 


against labour inputs, giving a straight line the slope of which is the 


Price Theory 


Marginal cost = AC/Ax 


Average cost = C/x 


— a nl e 
10 20 30 40 50 60 
x 

Figure 4.2.3 


x 


2- 
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wage rate, f,. Points on the total product curve are projected leftwards 
to the north-west quadrant and then down to the f, . L space. The 
south-west quadrant is a ‘dummy’ quadrant containing f; -L 
measured against itself: hence points on the vertical f; . L axis are 
simply transferred to the horizontal f, . L axis by 45° lines. These 
points are then projected up to intersect with the horizontal lines from 
the total product curve. 

These intersections define the locus for the total variable cost curve 
which has to be viewed by looking from the right-hand side of the 
page. The curve is a ‘mirror image’ of the total product curve, but the 
image will be slightly squashed or elongated, depending on the slope 
of the f, . L line in the south-east quadrant, that is, on /,.’ 

If the isoquants are in linear segments, the relevant cost curves are as 
shown in Figure 4.2.5. The reasoning is identical to that for plotting 
the linear product curves in Chapter 3, as it must be if cost curves are 
only ‘mirror images’ of product curves. 


TC 


MC, AC 


Figure 4.2-5 


4.3 Output and Substitution Effects 
Just as the consumer’s reaction to a price change could be analysed 
into income and substitution effects, so can the reaction of a 


It will only be an exact mirror image if f, . L is at 45° to the horizontal. 
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producer to changes in relative input prices. This time we show the 
effect in terms of moving to a different isoquant. 


K 


Figure 4.3.1 


As the price of labour falls, the firm moves from position A to posi- 
tion C. The isocost line through B is such that the firm faces the new 
relative input price ratio but produces its old output. The move from A 
to B, then, is an input substitution effect, and from B to C an output effect 
(sometimes called an ‘expansion’ or ‘scale’ effect). In the former case L 
is substituted for K. In the latter, both inputs are increased in use. 

It is possible that the isoquants may be shaped as in Figure 4.3.2, in * 
which case the firm’s expansion path bends backwards. Such a situa- 
tion illustrates the possibility of inferior inputs. In this case, labour 
would be the inferior input: the larger the firm grows the less it favours 
the use of labour and the more it favours the substitution of capital. 
The input substitution effect leads to a move fri 
labour is used. But the output effect, 
labour being used, and the ou 
effect. 


‘om A to B, so that more 
the move from B to C, leads to less 
tput effect outweighs the substitution 


The slope of the isoproduct curve measures the marginal rate of 
technical substitution. The fact that the isoquant is convex indicates 
that the inputs K and L are not perfect substitutes: if they were the 
isoquant would be linear. It is frequently useful to measure the degree 
of substitutability between inputs by the elasticity of input substitution. 
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Figure 4.3-2 


easured as the percentage change in factor 
e changes in relative input prices. 
ortions is, now for a very small 


This elasticity, ¢, is m 
proportions divided by the percentag! 
The percentage change in input prop 


change, 
d(K/L) 
K/L ’ 


and the percentage change in input prices 1s 


dffo, 
fille 


Now, at equilibrium, the slope of the isocost line is equal to the slope 


of the isoquant, Hence, at equilibrium, 
d(K/L) dK/dL 
&="K/L ‘d(dK/dL) 


a 


rfectcomplements— they must be usecin 


Ife, = O, the two inputs are pe e 
Je k the two inputs are perfect substitutes. 


fixed proportion. If e, =O 


4-4 Equilibrium of the Firm Y 
With the aid of the cost curves of Section 4.2 we can show how the firm 


selects its output. But first we revise the concept of revenue. Total 
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revenue is simply price times quantity, but we observed that price may 
well change as output changed. We distinguish two cases: 


(a) a price-taker context where price does not. change as output 
varies. This means the firm can sell as much as it chooses at the going 
price without worrying about its effects on other producers. We call 
this perfect competition, a term which we explain in more detail in ` 
Chapter 12; ; 

(b) a price-maker context where price is affected by the firm’s output 
decision. We shall call this imperfect competition. 


Demand curves for price-takers and price-makers are shown in Figure 
4-4.1. Also shown are the corresponding total revenue curves and the 
slopes of the total revenue curves, or marginal revenue. Marginal 
revenue is simply the extra revenue from the sale of an extra unit of 
Output. 


Now, for the price-taker the demand curve facing the firm is the 
ruling price curve, J, where the ruling price is set by the market forces 
of total supply and total demand. Hence we have É 


Total Revenue = TR =p. x. 
If the price-taker sells 10 units of output, his total revenue will be 
TRo= 10., 
and if he sells 11 units we have 
TRı=11.Ż. 
Hence, the marginal revenue from the eleventh unit is 
TRı—TRo=11.—10 -P =pl11—10) =p. 


In short, for the price-taker, 


sae 3 marginal revenue and price are identical. 
This is obvious on reflection 


since, if price does not change, the sale of 


sold at the same price, 
by the fact that all the i 
reduced price. If we write ti 


MR= TRER E pi ext) axe 
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Let x, =X + 1, so that 
MR = TR, — TR, = p(X + 1) — po - Xo =P, - Xo + Pi — Po - Xo 
= xo - (pı — fo) + pı- 


‘Now p,—o is in fact negative since p, < pọ. Hence x (p, — pp) is 
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Figure 4.4.1 
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negative. The whole expression for MR, then, must be less than p,. In 
short, MR lies below the demand curve, as is shown in Figure 4.4.2. 


Figure 4.4.2 


For the purpose of this chapter, we omit the price-maker context 
and concentrate solely on the price-taker context — that is, on ‘perfect 
competition’, 

We now superimpose the TR curve of Figure 4.4.1 on the total cost 
derived earlier. If a firm is interested in profits, it must operate in the 
shaded area shown. If it is interested in maximising profits itwill operate 
at output x® where the difference between TR and TC is greatest. The 
total profit curve (z7) is shown as the dashed line curve in the figure. 
Equally, the analysis can be done in terms of marginal revenue and 
marginal cost. These are shown in the lower half of the figure. Their in- 
tersection occurs at x*. The equivalence of MC and MR for maximum 


Profits is obvious. This can be demonstrated mathematically or 
intuitively. 


Mathematically, z = R(x) — Clx) 


7. Tmax OCCurs when OR _ 3C 


x x 


i.e. when OR -2C 


i.e. when MR = yc, 


e 
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Figure 4.4.3 


Intuitively, if MR > MC, more is being added to revenue than costs. 
Hence it is worthwhile expanding output (see the direction of the 
arrows in Figure 4.4.3). If MC > MR, the last units of outputyield more 
costs than revenue. Hence output has been expanded too far and 
should be reduced. Only when MR = MC can profits beata maximum, 

It is worth noting that, in the short-run, a firm may operate ata price 


which fails to cover total cost. In terms of Figure 4.4.4, the firm may 
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accept a price like p,, whereas p, is necessary to cover total costs. Price 
p, covers average variable costs, but fails to contribute sufficiently to 
covering fixed costs. However, since the firm must meet fixed costs 
whatever its output, it may well pay to continue in production as long 
as variable costs are covered. Eventually, market conditions may im- 
prove and the firm will be able to cover all costs. Even in the short-run, 
however, it is not worth accepting a price below b; in Figure 4.4.4, 
since, at this price, even variable costs are not covered. 


pc 


Figure 4.4.4 


4:5 The Response of Sales Plans to Changes in Product Price 


To observe how sales plans respond to changes in product prices, we 


vary the price of the product in Figure 4.4.3 and see what new 
equilibrium is obtained. It is 
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assumption that the firm aims to make its expected profits as great as 
possible: While to try to equate marginal cost and price is to try to 
maximise profits, it is best not to state the firm’s objective in this way, 
for if we do we risk interpreting, or seeming to interpret, the cost and 
revenue lines in Figure 4.4.3 behaviouristically. 


p 
S 
[Ve o 
3 x 
Figure 4.5-1 
‘6 Market S l 
S ganna! ed in Figure 4.5.1 may not be 


The firm whose supply curve is illustrated in “181 
the only supplier ae We can, however, derive the supply of x of each 


other existing firm that is a potential supplier in a precisely similar 
way. If the prices of the variable inputs are data for all the firms, then 
the total or market supply may be obtained simply by adding together 
the supplies of the firms that are planning to pao ducana d ane way 
in which this summation is effected is illustrated in Figure 4.6. 1. (a), (b) 
and (c) show the supply curves of three separate and independent 
firms. We get the total supply curve by adding together the quantities 
that each firm would plan to sell at each expected selling price. Thus, at 
the price p,, firm A plans to sella, B plans to sellb;, and C, ¢,. The total 

y Jan to sell at p, is therefore a, + b, + c,, and 


uantity that all the firms p. 3 
i is ete against the price $, in (d). In the same, way we can dis- 
cover the quantity that will be supplied by all these firms at each other’s 


expected selling price. Whenall these pointsare joined togetherin (d) we 


have the total or market supply curve. 
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Firm A x Firm B x FirmC x Firm A+B+C x 
(a) (b) (c) (a) 
Figure 4.6.1 


In Figure 4.6.1 itis assumed that the firms A, B and C have different 
supply curves. We would expect this to be generally the case, for there 
will be differences between firms in the quantity, kind and quality of 
the inputs they are using. Different firms may have different produc- 
tion possibilities open to them in the short-run because they made - 
different decisions in the past about the size of plant and the quantity 
and kind of equipment and machinery to use. There may be 
differences in the qualities of the variable inputs they use: ifeach must 
pay the same time-rate of wages, and if C, for example, because of its 
location or past behaviour, can employ only the less efficient labour, 
then C’s costs will be relatively higher, and the quantities it plans to sell 
at each price relatively less, than those of its competitors. 

We have assumed that each firm in making its sales plan expects the 
selling price of its product to be beyond its control. While each firm 
may plan on this assumption, the total effect of all firms implementing 
their sales plans is to assist in the determination of the relations 
between the prices of the things they sell. The price-determining role 
of these sales plans is summarised in the total or market supply curve 


for each product. The manner in which this role is played will be 
described at some length in Chapter 6. 


4-7 Price-Elasticity of Supply r 

Just as we observed price elasticity of demand, so we can calculate price 
elasticity of supply. Elasticity of supply, e,, is measured as the percen- 
tage change in output with respect to a percentage change in price. 


a= 2/4 
Xs p 


Ax, .p 
Ap-x, 
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where x, reminds us that it is quantity supplied that is relevant here. 

In this case we are not troubled by negatives in the expression for e, 
since price and supply move together. When e, = O, the supply curve is 
perfectly inelastic; when e, = oo, the supply curve is perfectly elastic. 
Measured at a point, e, is more strictly calculated as 


pa ee ‘ 
5 dp. x, 


4.8 Changes in supply 

The relationship that we have called ‘supply’ shows us the sales plan 

that the firm, in our example, would choose at each expected selling 

price, when its production possibilities, its objective, its contractual 

obligations, and the prices it expects to have to pay for its variable in- 
. puts, all remain unchanged. We must now examine what will happen 

to supply when there is any alteration in one or other of these. 

First, the effects of a change in the production possibilities. The 
production possibilities may be altered by the firm choosing a new 
method of production, or by extending or contracting its existing 
buildings and plant while maintaining its existing method. In either 
case, the isoquant map will be replaced by a new one. If the firm’s 
objective and the prices of its inputs remain unchanged, there will bea 
new supply curve which may bear almost any relationship to the old 
one. In general, ifa firm expands its potential outputs, the new supply 
curve will usually lie south and east of the old, indicating that the firm 
will plan to produce and sell more per time period at each expected 
selling price than before. 

Second, the effects of a revision in the firm’s contractual 
arrangements with its ‘fixed’ inputs. If these revisions occur at the 
same time as the firm chooses a new method of production or decides 
to exploit its existing method differently, then the effects on supply will 
be those described in the previous paragraph. The only kind of con- 
tractual revision that will not alter the range of production possibilities 
is one which affects only the payments to the firm’s existing ‘fixed’ in- 
puts. Revisions of this kind will have no effect whatsoever on the firm’s 
supply: provided the quantity and quality of the ‘fixed’ inputs at the 
firm’s disposal remain unchanged, its supply is in no way affected by its 
fixed costs. A change in fixed costs arising solely from a change in the 
prices paid to the fixed inputs will, however, alter the length of time for 


108 Price Theory 


which the firm’s existing supply will be maintained. Thus, if the fixed 
costs were reduced to zero, the firm, if it chose, could produce in- 
definitely at prices above minimum average variable cost. 

Third, the effects on supply ofa change in the firm’s objective. These 
will depend on what new objective is chosen. The supply, in our exam- 
ple, is what it is because we have assumed, inter alia, that the firm 
wished to earn maximum profits in each period. If the firm wished 
merely to cover its total costs of production, then its supply curve 
would be the rising part of its average total cost curve in Figure 4.4.3. If 
its aim were to earn a constant profit, then its supply curve would be a 
curve lying directly above the rising part of its average cost curve, and 
asymptotically approaching it as planned output increases. 

Fourth, the effect of a change in the price of one or more of the 
firm's variable inputs. We may ascertain this by repeating step-by-step 
the argument of this chapter. If the price of K falls while the price of L 
remains the same, then each output can be produced with less expen- 


diture on variable inputs: the expansion path in Figure 4.0.2 will swing - 


towards the vertical axis, and the variable and total cost curves, the 
average total cost, average variable cost and marginal cost curves, and 
the supply curve, will all shift southwards and eastwards, for the cost of 
each output will now be lower. Conversely, if the price of one or other 
of the variable inputs should rise, the supply curve would shift 
northwards and westwards: the firm would plan to produce and sell 
less at each expected selling price than before. 


5 


Long-Run Sales Plan of the F irm: 
Production, Cost and 
Supply Functions 


5.0 The Long-Run 

We have generally assumed in the preceding chapters that the firm’s 
current behaviour was circumscribed by past commitments. Some 
time in the past, the firm built, bought or leased factory buildings of 
given size and design, installed in them a number of machines and cer- 
tain quantities of other equipment, and hired managerial and 
executive labour. While these past decisions still bind it (i.e in the 
short-run), the firm is limited in each production period to the alter- 
native outputs that these ‘fixed’ inputs can produce with the aid of cer- 
tain variable inputs. From the range of possible outputs, the firm, in the 
light of its expectations about the prices of its products and of its 
variable inputs, chooses that which promises, when produced and 
sold, to achieve its objective. In the last chapter, we showed also how 
the going firm would revise its sales plan in response to changes in the 
expected selling price of its product: the locus of these revisions was 
the firm’s short-run supply curve. : 

In this chapter, we look at long-period planning. We shall assume 
that no past commitments bind the firm: the Tange of production 
possibilities and of sales possibilities open to the firm is no longer cir- 
cumscribed by any fixed inputs: the quantities and qualities of all in- 
puts can be varied. We shall first delineate the rangé of production 
possibilities open to the firm in this position; next, we shall describe 
the patterns that have been, oi might be, discerned amongst them; and 
lastly, we shall illustrate the firm’s choice of a sales plan, given the 
expected prices of the product and of the inputs. 
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5-1 Returns to Scale 

In the long-run the firm will follow the expansion path of Figure 4.0.2 
in Chapter 4. Itis now important, however, to investigate the meaning 
of the distances between isoquants measured along a process ray. 
Figure 5.1.1 shows three possibilities: the isoquants are equally 
spaced, diagram (a); become closer together as we move up a ray, (b); 
and, lastly, become further and further away, (c). 


- 


(c) 


Figure 5.1.1 


Consider case (a) first. The diagram is drawn so that the distance 
between isoquants along OP is the same. Hence, in this diagram, 100 
units correspond to distance a along OP. 200 units correspond 6 a 

and so on. It follows that if we plot the input combinations for each of 
the points 4, B, C ... each input will rise by a constant arnount. It 


| 
| 
i 
; 
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follows that: 


goo units require Kc'+ Le = 3K, + gL, 
200 units require Ks + Lg = 2K, + 2L, 
100 units require K, + L4 = 1K, + 1L,. 


There is a clear pattern: for output to double, inputs each double. For 
output to treble, inputs each treble. 

A production function exhibiting this characteristic is called 
homogeneous of degree one. If, for example, the production function has 
the form 


x=x(L, K), 


and we multiply each input by the same multiple, say m, the new level 
of output (x') will be m times the old one,’ that is, 


x! = x(mL,mK) =m . x(L,K). 


A less technical way of saying the same thing is that there are constant 
returns to scale. ‘Scale’ in this case refers to the fact that all inputs are now 
variable. Constant returns therefore means that if we double (the 
physical quantity of) inputs, we double output. 

Diagram (b) shows a situation in which the proportionate increases 
in combined inputs grown progressively less as equal increments in 
output are secured. This can only mean that the productivity of inputs 
must be increasing as we move along OP. This is a situation of increasing 
returns to scale. In this case, the production function is homogeneous of 
degree greater than one, provided the process lines are linear.? 

Diagram (c) shows a situation where progressively larger propor- 
tionate increases in inputs are required to secure equal increments in 
output. The production function has decreasing returns to scale; or, in the 
context we analyse, is homogeneous of degree less than one. 

Which is the correct assumption — constant, increasing or 
decreasing réturns? Analysis is certainly easier if we assume constant 
or decreasing returns. But evidence from many studies suggests that 


1 Homogeneity meas that x’ = m? .x where a can have any value. Degree one means that a 
takes on a value of unity, that is, x! = m . x. Degree zero would mean a = O, so that 
ma = m? =1 and x! =x, which is clearly not relevant here. Degree greater than one would 
mean a > 1, and degree less than one would mean @ < 1. 

2 In other words, we could have increasing (or decreasing returns) without homogenci 
ty. It is fairly safe to proceed on the assumption that, for our purposes, Brediedor ine: 
tions are homogeneous. F 
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increasing returns are important. Accordingly, we must bear in mind 
that all the previous contexts are possible. Indeed, we must also allow 
for other possibilities — e.g. increasing returns at first aad then 
decreasing returns, increasing returns followed by constant returns, 
and constant followed by increasing returns. 


5.2 The Cobb-Douglas Production Function 

Although a number of equations ‘fit’ the smooth production function 
of the kind shown in Figure 5.1.1 and in Chapter 4, one particular 
function is used widely in theoretical and empirical work. This is the 
Cobb-Douglas function,! which has the following form: 


x=4A. LK? 


where a, b and A are parameters. Essentially, the equation says that 
output depends directly on K and L, and that part of output which can- 
not be explained by labour and capital inputs is explained by the 
‘residual’ A. This residual is often, rather misleadingly, called 
‘technical change’. But suffice it to say for our purposes that A is a 
‘catch-all’ which accounts for output not explained by labour and 
capital inputs. 

The Cobb-Douglas function’ is homogeneous. If we multiply each 
input by a factor m, we obtain 


x' =A. mL*,.mK®.= A . mi , [2K = mat? , x, 


From this result we can observe that if a + b= 1, the function is 
homogeneous of degree one — i.e. it exhibits constant returns to scale. 
If a+b>1 we haye increasing returns, and if a+b <1 we have 
decreasing returns. 

If we plotted the isoproduct contours fora Cobb-Douglas function, 
we would, get a smooth function very much like the ones already il- 
lustrated. As it happens, however, the contours cannot touch either 
axis — they approach the axes and get closer and closer but never ac- 
tually intersect. To use the technical language, they approach the axes 
asymptotically. 

Another interesting aspect of Cobb-Douglas functions is that a and 


! The function is named after Paul Dou 
are a number) is C. W. Cobb and P. H. 
Economic Review, Mar. 1928. 


glasand C. W. Cobb. The original article (there 
Douglas, ‘A Theory of Production’, American 
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b correspond to the marginal products of labour and capital respec- 
tively in the constant returns to scale case." 


5.3 Indivisibilities 

Section 5.1 suggested that all possibilities — increasing, decreasing and 
constant returns to scale— should be acknowledged when analysing the 
firm’s long-run sales plans. It is frequently argued, however, that, in 
the long-run, at least one input will be fixed: ‘managerial ability’. 
Basically, the suggestion is that the larger a firm grows, the more 
responsibility devolves on to a few men, the so-called ‘top managers’. 
The ability of these men to maintain detailed knowledge of the 
working of the firm may become impaired as the firm grows larger. If 
this is so, management could be thought of as a ‘fixed input’ in the 
long-run. The law of diminishing returns would apply and the analysis 
of Chapters 3 and 4 would be appropriate. 

Management, however, is not the only input that may be incapable 
of continuous variation. Thus, ifa firm uses one motor lorry, it cannot 
increase the number of lorries at its disposal by less than 100 per cent; 
if it uses two typewriters, it cannot increase the quantity of this input by 
less than 50 per cent, or reduce it by less than 50 per cent, for a 
typewriter must be a certain minimum size ifitis to do its job properly; 
and if the firm is employing one accountant, it cannot do less than 
employ another whole accountant. Inputs such as these, the quantity 
of which cannot be varied continuously with output, are usually called 
‘indivisible’ or ‘lumpy’ inputs. Top management, or co-ordination, is 
clearly an extreme example of indivisibility or lumpiness. Another 
extreme example of indivisibility is the amalgam of fixed inputs that 
the firm has at its disposal during the short-run. The technical con- 
sequence of indivisibility is that as more of the other and divisible in- 

uts are combined with the indivisible inputs, output follows the 
pattern described by the Law of Non-Proportional Returns. ` 

Most inputs that a firm uses are indivisible to some extent. The 
quantity of the input may be incapable of continuous variation for 
technical reasons, as with typewriters and lorries, for each of these 
must be of a certain minimum size if itis to do the work for which it was 
designed. The indivisibility might arise for reasons that are partly 
technical and partly institutional: thus, the firm might not be able to 

1 For a detailed analysis of this function and others, and for derivations of the 


characteristics concerning marginal product, see D. F. Heathfield, Production Functions 
(Macmillan, London, 1971). 


P,T.=5 
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hire labour in units of less than one hour or one week. Whether or not 
the degree of indivisibility merits the adjective ‘indivisible’ depends 
mainly on the number of units of that input that the firm is using. Ifa 
firm is engaged in road haulage and if it is already operating 200 
lorries, then the degree of indivisibility in the input lorries is unlikely 
to be important. If the firm is a small wholesaler owning only one 
lorry, then the degree of indivisibility will be significant. 

The notion of indivisibility depends also on the units in which we 
measure inputs. The input ‘transport’ may be measured in number of 
lorries or in ton-miles: indivisibility is more likely to be significant if 
we use the former than if we use the latter. The input ‘typing services’ 
may be measured in numbers of typewriters or in words typed per 
hour: the degree of indivisibility may be less notable if we use the latter 
units. In general, with durable goods (like lorries, machines or 
buildings which yield their services over many production periods), in- 
divisibility will appear more important if we measure inputs in terms 
of the number of such goods rather than ih terms of the services which’ 
they render. This choice of units is rather more than a linguistic 
quibble: a firm cannot have one-half of a lorry for one week, but ifa 
lorry gives 100,000 ton-miles per week, a firm can have 50,000 ton- 
miles of input by hiring a lorry for three days, or it may procure the 
same quantity of input by having another firm transport its goods: Ifa 
firm has more work than one accountant can cope with but less than 
two could do, then it may hire accounting services from a specialist 
firm. 

We conclude that indivisibilities are not particularly importantin so 
far as our expectations of decreasing returns are concerned. But as a 
firm grows it has more and more Opportunity to overcome the effects 
of some kinds of indivisibility. The apparent fixity of management can 
also be avoided by delegation and the reorganisation of the company 
into semi-autonomous units with the top managers being responsible 
for only major decisions and avoiding all the day-to-day decisions. 


5-4 Long-Run Production Possibilities 

In the short-run the firm must ‘make do’ with whatever inputs are 
fixed and must change output by varying the remaining, variable in- 
puts. In the long-run the firm will be able to travel along its least-cost 
expansion path. Before the firm makes its choice, all (or almost all) in- 
puts are potentially variable. After the firm has made its choice, ` 
however, some are fixed and some remain variable. In delineating the 
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production possibilities, we use ‘fixed’ to mean those inputs that 
would be fixed, and ‘variable’ to mean those inputs that would remain 
variable, were the firm to make that particular choice. 

Suppose the firm is faced with the production isoquants shown in 
Figure 5.4.1. Suppose the short-run situation. is characterised by a 
fixed capital input Ķ,. Then x, is produced with the combination K,, Ly. 
But if the firm decides to produce x, in the short-run, it will have to use 
L, labour instead of combining K, with L, which is what it would have 
done had the option been open. Similarly, if the firm operates with a 
fixed capital of K, it can only produce x, by using L, labour, instead of 
using K, and L, which would have been optimal if the short-run capital 
constraint did not exist. 


K 


X N 
o Tits e T Ey 7 
Figure 5.4.1 f 

If we were to plot the various short-run product curves, each one 
corresponding to the various fixed amounts of capital, RK, K,, etc., 
we would get a picture like tħat shown in Figure 5.4.2. The short-run 
total product curves, traced out by each of the horizontal lines through 
K,, K, etc., would overlap in the manner shown. Indeed, if we varied 
the capital constraint very gradually, so that K, was only slightly larger 
than K,, and so on, the curves would overlap to the extent that their 
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outer points would form an ‘envelope’ curve like that shown. This 
curve is effectively the firm’s long-run total product curve. 


x 


Total product 


Variable inputs (2) 


Figure 5.4-2 


5-5 Long-Run Costs 

The expansion path in Figure 5.4.1 shows the locus of least total cost 
combinations of inputs as Output expands. We also observed in 
Chapter 4 that cost curves are ‘mirror images’ of product curves. Not 
surprisingly, then, long-run cost curves will be mirror images of long- 
run product curves. Figure 5.4.2, transformed into Costs, will appear as 
a total cost curve entirely analogous to the short-run total cost curve. 
Note that we again assume input prices are invariant with output. 
Figure 5.5.1 shows the transformation but in terms of average costs. 
Note that the average cost curve in the long-run (LRAC)is a locus of the 
minimum points of the short-run average cost curves (SRACs) that 
make it up. Our figure shows a LRAC falling and then rising — that is, 
returns to scale are at first increasing and then decreasing. How 
reasonable such a pattern is depends on whether inputs, such as 
management, really are ‘fixed’ in the long-run. For the moment, 
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however, we are interested in justifying the notion that the LRAC is the 
locus of all the minimum points.of the SRAC curves. 

Suppose the firm wishes to produce x, units in Figure 5.5.1. It could 
do this by operating either with input combinations denoted by SRAC, 
or by SRAC,. The first curve corresponds to the fixed capital input K, in 
Figure 5.4.1, the second to K,. But production with SRAC, clearly in- 
volves higher average costs than production with SRAC, (point a is 
above SRAC,). If the firm is interested in profits, which is our assump- 
tion to date, it will obviously choose SRAC,. We again emphasise that 
this choice of selecting which SRAC curve to operate with is a long-run 
decision. If the firm is constrained by having capital X,, it will in fact 
have no option but to operate with SRAC,. This is no problem as far as 
producing x, is concerned, but it will not be efficient if output is x, 
when SRAC, is to be preferred. Output x, can be produced with either 
the first or second plant and both have equal average costs. We would 
therefore expect the producer to be indifferent between plants for this 
output. It follows from a comparison of outputs x), x2 and x, that 
points on the segments ab and bcd are inefficient. Accordingly, they can 
be eliminated, leaving only the points on the locus of the minimum 
points of the curve. 


G 


Figure 5.5.1 


Figure 5.5.1 shows the LRAC curve with only a few alternative SRAC 
curves. If we vary the capital constraint in Figure 5.4.1 very gradually 
the SRAC curves will overlap each other more and more closely. The 
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result will be that the LRAC curve will get smoother and smoother as 
the number of SRAC curves increases. 

The LRAC curve in Figure 5.5.1 corresponds to the cost implicit ina 
movement along the firm’s expansion path, as in Figure 5.4.1. This 
movement may encompass switching processes as output expands. 
The main point is that the LRAC curve is not only the locus of the SRAC 
curves shown, it is also, by definition, the locus of all possible minimum 
average cost points. 

To conclude this section, two major assumptions must be borne in 
mind. They need re-emphasising. 

(i) The LRAC curve so far constructed assumes constant input 
prices. If the reader is in any doubt of this, it should only be necessary 
to remind him that the LRAC curve was derived from the isoquant map 
in Figure 5.4.1. The isocost lines were drawn parallel to indicate that 
relative input prices stayed the same as output expands. 

(ii) The LRAC curve in Figure 5.5.1 slopes down at first and then 
rises. This reflects an assumption that there is a combination of in- 
creasing and then decreasing returns to scale. It should be 
remembered that there is nothing ‘sacred’ about this result: costs 
might well be constant over the whole range of output, or they might 
fall continually, or even rise without stop. 


5-6 Choice of a Sales Plan 
Given his LRAC curve, the producer will select that output which 
maximises his profit, or so we assume for the moment. If we confine 
our attention to the price-taker (perfect competition) context, the 
chosen output will be given by x° in Figure 5.6.1 where demand (price) 
and marginal revenue equal marginal cost. Notice that this figure in- 
corporates a long-run marginal cost curve, entirely analogous to the 
short-run marginal cost curve introduced previously. The optimum 
output occurs, for the price-taker, where LRMC = price. In the price- 
taker context, LRMC is the firm’s long-run supply curve. The proof of 
this is exactly the same as the proof which showed short-run marginal 
cost to be identical with the firm’s short-run supply curve. 

The objective of maximising profits determines which output is 
chosen, and which output is chosen determines which plantis used: in 
this case SRAC, is used. The shaded area shows total profits. Figure 


5.6.2 magnifies the actual point of equilibrium. Note that price equals 
LRMC and SRMC. 
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Figure 5.6.1 


Figure 5.6.2 


5.7 The Intermediate Period 
So far we have assumed that the manager, in making his plans, is 
bound by no past commitments whatever. j 

In the previous chapter his range of choice was so drasticall 
restricted by past commitments that only a few inputs cine 
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variable. We have chosen these two extremes to focus attention on the 
importance of time: in general, the longer the period for which the 
manager is planning the wider the range of choice that is open to him, 
and vice versa. In practice, however, many firms plan for periods that 
lie between our long period and our short period, and we shall deal 
briefly with these intermediate period plans. Fora firm, time cannot be 
divided into discrete periods: rather, it is a continuum. All decisions 
create an ‘envelope’ within which future choices are confined; the 
envelope is larger and less confining the longer the period to which the 
decision that creates it relates, and the longer the period for which it is 
binding. Thus, in our terminology, whether the egg will be poached or 
boiled for breakfast is a short-run decision; the choice of curtains or 
carpets is an intermediate-period decision, and marriage or buying a 
house is a long-period decision. è 

It is only infrequently that a manager will make a long-run plan of 
the kind that we have described. Having implemented it, however, 
some revisions may still be possible. A firm, for example, may have 
chosen the group ofinputs that promise a particular SRAC curve. Soon 
after this choice has been made there may be a new invention which 
shifts the minimum range of the planning curve south-westwards. If 
this had been known when the firm was making its original choice, it 
would have chosen differently. What the firm will do depends on the 
relation between the costs per period it now has, and those it could 
have had were it now free to choose. If expected profits with the latter 
exceeds the ‘fixed’ costs plus the profits in each period with the existing 
method, then it may scrap the existing plant, etc., and start anew. New 
developments, however, seldom have such drastic effects: They are 
frequently such that they can be used in existing plants and offer some 
reduction in costs per period — though smaller reductions than would 
have been achieved if the plant had been initially designed to make use 
of them. When a firm is deciding whether or not to install improved 
machines, for panne its choice can be illustrated in a manner 
similar to that desctibed above. We could delineate the range of 
production possibilities open to the firm when itis planning for the in- 
termediate period: this will be narrower in the short-run than in the 
long-run for some inputs are now fixed, but wider than in the short- 
run for more Inputs are now variable, When the expected prices of in- 
puts are given, these production possibilities can be translated into 
alternative short-run cost curves that the firm might choose, and it will 
decide on that which promises the greatest profit per period. If the 
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firm decides to install new machines, then its new average total cost 
curve will lie neither on the old planning curve nor on the new one, but 
somewhere between the two. 


5.8 The Multiproduct Firm f 

Few firms produce a single product. In addition to the previous deci- 
sion problems then, the firm-may well have to decide how much of 
each alternative product to produce. Suppose the firm has just two 
products, x, and x, and that it is free to produce only x,, only x», or 
some combination of x, and x,. Suppose only one input is involved, say 
labour, and its total quantity is fixed. Then there are two production 


functions: 


xi =x, (L,) . 
x=% (L,) = *, (E—L)) 
and Lie La. 


where L, is labour used'in producing %,, L is labour used in producing 
x, and L is the overall supply of labour to the firm. Possible com- 
binations of x, and x, are shown in Figure 5.8.1 which illustrates the 
production possibility frontier. 


All < used for x, 


o 8 x 
Figure 5.8.1 


The slope of curve AB is the rate of product transformation, written 


rea 
dx, 
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and the figure is drawn with a concave line AB to indicate the 
likelihood that surrendering some of x, when x, = O (marginal product 
of x, low) will result in fairly noticeable: increases in x, (marginal 
product high). 

Now the price of labour, f,, is constant for both outputs. Hence x, 
will cost f,,. x, and x, will cost f,, . x,. Points A and B in Figure 5.8.1 
must be equally costly since total cost in both cases is f, . L. But all the 
points on AB use up the entire labour force: hence all points are equal- 
ly costly, AB can therefore be construed as an equal cost curve. We can 
now add lines showing the revenue that would be obtained from each 
combination of outputs. If we again confine our attention to price- 
takers, these ‘isorevenue’ contours will have the equation 


R= px, + pr, 
and will appear as the lines in Figure 5.8.2. 


Xi 


Figure 5.8.2 


Optimal combinations of x, and x, are therefore shown by the 
points of tangency A, B, C, etc. The firm’s ‘expansion path’ lies along 
ABC, with successive contours getting closer and closer together as 
diminishing returns set in. Changes in relative goods’ prices will show 
up in changed slopes of the isoreyenue curves, which will have the 
effect of making some other combination of x, and x, more profitable, 


thus shifting the expansion path ABC to another path, say, DEF in 
Figure 5.8.2. 


The Determination of 
Relative Product Prices 


6.0 Supply and Demand 

In Chapter 2, we described the derivation of a consumer’s demand for 
any good that he might plan to buy. A consumer’s demand for a par- 
ticular good is shown as a demand schedule which tells us how his 
purchase plan would be revised if the only planning datum that altered 
was the price he expected to have to pay for the good-thatis, a schedule 
that shows the quantity that the consumer would plan to buy ina given 

‘period of time at each price at which the good might be sold, ceteris 
paribus. The other things that must remain equal are the consumer’s 
tastes and preferences (i.e. his indifference map), his income, the prices 
of all other goods that he might buy, and the basic ‘aim of utility 
maximisation. The total or market demand for the good is obtained by 
adding together the demands ofall the consumers in the economy who 
might plan to buy it. 

_ In Chapter 4, we derived the supply curve of an existing firm on the 
assumption that the firm was operating in conditions of perfect com- 
petition. The firm’s supply schedule shows us how its sales plan would 
be revised during the short-run if the only planning datum thataltered 
was the price at which it expects to be able to sell its output; that is, it 
gives us the quantity that the firm would plan to offer for sale in each 
production period at each price, ceteris paribus. The other things that 
must remain equal are the firm’s production possibilities (i.e. its 
isoquant map), the prices at which it expects to be able to buy its 
variable inputs and the objective that it is pursuing. The total or 

__ market supply schedule is obtained by adding together the supplies of 

all the firms in the economy that might plan to sell it. 

The total demand curve summarises the role that consumers play in 
determining the relative price of the good as they implement their 
plans to buy it. The price-determining role of firms is summarised in 
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the total supply curve of the same good. In this chapter, we shall first 
describe how these roles‘ are played; second, examine some of the 
applications of demand and supply analysis in order to demonstrate its 
usefulness; and third, analyse price determination in the long-run. 


6.1 Price Determination: Short-Run 

In Figure 6.1.1, we measure the expected price per unit of the good on 
the vertical axis, and on the horizontal axis we measure the planned 
sales of the good by firms and’ the planned purchases of the good by 
consumers in each period of time. The market demand and supply 
schedules are graphed between these axes. The price will tend towards 
the level $, for only at that price will the quantity that firms plan to sell 


(%) be the same as the HENRY that consumers plan to buy (x) in each 
period. 


P 


X2 Xa 


Figure 6.1.1 


We can see clearly from the figure that fis the only price at which the 
plans of consumers and firms will be consistent with one another. 
Thus, if the price were p, firms would plan to sell x, 
but consumers would plan to buy X. 
amount equal to x,, 


during the period 
If firms actually offer for sale an 
then the purchase plans of the consumers must be 
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under-fulfilled by x,x, during the period. Conversely, if the price were 
pz, consumers would plan to buy only x, while firms would plan to 
produce and sell x,. If both consumers and firms attempt to make their 
plans effective during this period, then the sales plans of the firms will 
be under-fulfilled by x,x,— thatis, at the end of the period, they will be 
left with unsold stocks equal to x;x,. These divergences between the 
planned and actual purchases of consumers, or between the planned 
and actual sales of firms, cannot continue, and we shall describe 
presently how their existence sets in motion forces that will probably 
lead to this commodity being bought and sold at p per unit. 

The price of p per unit is called the equilibrium price, and the price 
will remain at that level, with an even flow of sales and purchases each 
equal to in each period, so long as there is no change in the demand 
for the good or in the supply of it. We showed, in Chapter 2, that de- 
mand will alter if there is any change in consumers’ tastes and 
preferences, their incomes, their objectives, or in the price of any other 
good that they might buy. If the preferences for the good become 
stronger, or income increases, or the prices of substitute goods rise, 
then consumers will plan to buy more at each price than before. This 
increase in demand is shown in Figure 6.1.2 by a movement of the de- 
mand curve from D,D, to D,D». If there is no change in supply then 
price will tend to rise from p to py. The rise in price that follows any 
given increase in demand will be the greater the less is the price elastici- 
ty of supply, and it will be the less the greater is the price elasticity of 


supply. 


D2 


Figure 6.1.2 
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We showed in Chapter 4 that supply will alter if there is any change 
in the firm’s production possibilities, the prices they expect to pay for 
the variable inputs, or in their objectives. If the prices of one or more 
of the variable inputs are reduced, then firms will plan to sell more at 
each price than before. This increase in supply is shown in Figure 6.1.3 
byashiftin the supply curve from 5,5, to 5,5. If thereisno changein de- 
mand, then price will tend to fall from to p,. For any given change in 
supply, the ensuing change in price will be the greater the less is the 
price elasticity of demand, and it will be the less the greater the price 
elasticity of demand. The effects of simultaneous changes in demand 
and supply, whether in the same or opposite directions, can be illus- 
trated simply by a similar figure. 


P 


Figure 6.1.3 


It must be emphasised that the preceding analysis only explains 
changes in the relation between the prices of the good in question and 
the prices of other things. Thus, Figure 6.1.2 shows us that if con- 
sumers’ preferences for the good become stronger, its price will rise as 
compared with (a) the prices of other goods that they might buy; (b) 
their incomes, which are merely the prices at which consumers are 
currently selling the inputs that they own; (c) the prices of the variable 
inputs that are used to produce it. Similarly, Figure 6.1.3 shows us that 
if there is a reduction in the prices of the variable inputs that are used 
by firms producing this good, then its price will fall as compared with 
(a) the prices of other products; (b) consumers’ incomes, which depend 
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on the prices at which they are selling their inputs; (c) the new and 
lower prices of the variable inputs. 

We have not yet attempted to explain how, or by whom, the price is 
driven up, nor have we described: the precise path by which it moves 
from the initial to rhe new equilibrium position. Initially, we shall sup- 
pose that the movement to the new equilibrium price is effected by a 
single intermediary (or group of intermediaries acting in concert), who 
works without either thought or expectation of reward, so that the 
price at which he buys is that at which he sells. This provides a 
pedagogically useful model of the adjustment of price towards its 
equilibrium level, though it is difficult to find any actual markets in the 
real world to which it is a close approximation. We shall assume that 
the production period for firms is the same as the purchase period for 
consumers, each being equal to one week; that sales and purchase 
plans are made at the beginning of the week on the basis of the price 
that is expected to rule during it; and that, once made, these plans are 
unalterable until the beginning of the next week. Let us now suppose 
that there is a permanent increase in demand at the beginning of week 
1: that is, that the demand curve in Figure 6.1.4 moves from D,D, to 


Figure 6.1.4 


D,D,. If firms and consumers have already laid their plans on the 
expectation that the price f will rule, then during week 1 firms will 
supply the intermediary with ¥ units to sell, and he will become aware 
(through orders that he is unable to satisfy) that this falls short of the 
amount that consumers want to buy at $ per unit. For week 2, 
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therefore, the merchant will plan to buy more from firms, but to in- 
duce them to produce more, a higher price—say, $, — must be offered. 
If the price is fixed at J, for wéek ¢, ‘the merchant will find that his 
experiences of the first week are repeated, though in lesser degree. He 
will plan a further increase in his purchases from firms for week 3, and 
these adjustments will continue until the price has reached , , for only 
then will the flow of the good in each week from firms to the merchant 
be just equal to its flow from him to consumers. The description of 
what would happen on these assumptions if there had been a reduc- 
tion in demand is similar, and itis left to the reader. In this model, the 
price, in moving to the new equilibrium level, follows the path traced 
by the short-run supply curve between L and M. : 
We may alternatively assume that the product is a perishable one, so 
that it must all be sold within the period in which it is produced. If we 
again suppose that the firms producing it expect the price f to obtain 
in week 1, they will plan to produce x in Figure 6.1.5. If thereisa spon- 
taneous increase in demand at the beginning of week 1 from D,D, to 


Figure 6.1.5 


D,D,, then the price in that week will rise to py. 
may be effected by wholesalers or merchants, 
aware of the enhanced demand, and who, desi 
profits, buy ‘cheap’ and sell ‘dear’ to consum 
result of those consumers who were first in the 


This increase in price 
who are more or less 
ring to maximise their 
ers. Or it might be the 
queue acquiring x from 
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firms at Å per unit, and reselling to those behind them in the queue, 
these transactions continuing until the price was such that no con- 
sumer possessing the commodity was willing to resell and no con- 
sumer wanting it willing to buy — that is until the price had reached f, 
per unit. We may call p, the market equilibrium price, to distinguish it 
from the short-run equilibrium price like Ê or f,. What will happen to 
the price in the weeks that follow will depend mainly on how firms 
revise their production and sales plans. We shall explore briefly what 
would happen if each firm always expected the price in the period lying 
ahead to be that which ruled in the present period. 

If each firm expects the price ,, to obtain in week 2, then together 
they will plan to produce a quantity ¥, in week 2, for in the light of their 
price expectations that quantity alone will promise to maximise their 
profits. When x, is actually offered for sale, the price per unit will fall to 
px. If each firm expects the price to be p, in week 3, they will plan to 
produce %,. In week 3, then, the price must rise to ps. We can see from 
Figure 6.1.5 that, on these assumptions, the price will gradually ap- 
proach the new equilibrium level, /,. The path by which the price 
moves from Å to p, can be seen more clearly from Figure 6.1.6, where 
we measure time (in weeks) on the horizontal axis, and the price that 
actually ruled in each week on the vertical axis. In this figure, $, 
denotes price in week 1, p, price in week 2, and so on. s 

The fact that price fluctuates, rather than rises monotonically, 
towards the new equilibrium level is a necessary consequence of our 
assumption about the basis of the price-expectations of firms. The fact 


Figure 6.1.6 
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that we have a convergent fluctuation in Figure 6.1.5 and Figure 6.1.6 
is because the new demand curve, D,D,, has a smaller slope at each 
price than the supply curve. If demand had had a greater slope than 
supply at each price, we would have had divergent fluctuations. If the 
two curves had the same slope at each price, there would have been 
continuous fluctuations. 

These consequences of our assumption that each firm expects this 
period’s price to rule in the next period are called the cobweb theorem, 
because of the appearance of the figure on which they are illustrated. 
Even if the other circumstances are favourable — a perishable com- 
modity, no single producer of which can affect its price—itis unlikely, 
however, that.a ‘cobweb’ fluctuation will develop: sooner or later, 
managers must observe that the assumption on which they base their 
price-expectations is being proved wrong by events, and that periods 
of high and low prices alternate with one another: there is a ‘learning’ 
process. Once this is realised, the cobweb fluctuations will be 
neutralised, for the more far-sighted firms will expect price to be low 
in the next period if it was high in this period (and vice versa), and 
make their production and sales plans accordingly. If the demand for 
the product rises, driving its price up tof, in Figure 6.1.5, the price will 
probably fall monotonically in the ensuing periods, following the path 
traced by the range LM of the new demand curve. This sharp rise in the 
price of a commodity, followed by a continuing decline to Somewhere 
above its initial level, is a not infrequent consequence of actual in- 
creases in demand. In practice, it is explained in part by the manner in 
which firms revise their price-expectations (and it is on, this that we 
have concentrated in our analysis above); it is in part due also to the 
fact that not all firms can employ more variable inputs — that is, can 
‘move along’ their short-run supply curves — with equal ease. Those 
that are favourably placed can increase production quickly, but some 
time may elapse before others do so. Consequently, even if each firm 
knew what the equilibrium Price was going to be, the quantity supplied 


would increase only gradually from period to period, causing the price 
to follow some path like LM. 


6.2 Short-Run Price Determination: A Simple Algebraic Approach 


rovide the easiest ‘mechanism for - 
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determining price provides a simple application of elementary 
algebra. 

The demand curve in Figure 6.2.1 can be represented by the 
equation 


Clip (1) 


oO x 
Figure 6.2.1 


Notice that this is an equation fora straight line. A curvilinear demand 
‘curve would involve at least a term in $’. The supply curve (also shown 
as linear) could be written 


Braco (2) 


The constants, a, b, and c, are the parameters of the two equations. We 


assume zero quantity is supplied at zero price, so that the supply curve 
goes through the origin. The variables p and x are referred to as en- 
dogenous variables. The equilibrium price p exists where demand 
equals supply, that is, where x2 =x". This last equivalence is the 


equilibrium condition — i.e. we formally write 
PSs : T 


We now have a three-equation model-of supply and demand which is 
easily solved by substituting equations (1) and (2) in equation (3) as 


follows, E eh 
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which on rearrangement gives 


a 
bsc 


Ë 
as the equilibrium price. Notice that f is expressed solely in terms of 
parameters. This is called a reduced form equation. The reduced form 


equation for ž can be found by substituting the equation for f into the 
demand or supply equation, that is, 


A shift in the demand curve would mean that one or both of the 
parameters of the demand curve change. If the demand curve shifts in 
a parallel fashion, only the value of a changes. If it shifts and its slope 
changes as well, then both a and b change. Suppose only a changes, say 
to 2a. We need not repeat all the previous working: the basic result 
‘remains the same—all we have to do is substitute 2a fora in the reduced 
form equations. This gives 


for the system of equations 


xP=2a—b.p 
S=c.p 
=s, 


The reader can experiment with changing other parameters. 


6.3 Short-Run Demand and Supply Analysis: Applications to Price’ 
Control and Taxation 

The demand for, and the short-run supply of, a commodity explain 

the level towards which its Price will tend while the firm’s activities are 

circumscribed by past commitments, While the price is, for the mo- 
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two main uses: first, it provides a number of headings under which we 
may conveniently classify the causes of changes in relative prices; 
second, it helps us to predict the consequences of price controls, oftaxes 
on commodities, and of other similar measures. 

Let us suppose that during the past month the price of eggs has risen 
as compared with the prices of all other things. A knowledge of 
elementary demand and supply analysis enables us to organise our 
quest for the cause of this event. If the relative price per dozen eggs has 
risen, the explanation must lie in changes in demand, or in supply, or 
in both of these. We have called the kinds of reason why demand or 
supply might change the ‘determinants’ or ‘conditions’ of demand 
and supply: these provide us with a broad classification of the possible 
mediate causes of changes in relative prices. The next step is to discover 
which of these were operative. The system of classification that de- 
mand and supply analysis provides is, then, an aid to diagnosis: we 
observe the symptom, which is a rise in the relative price of eggs, and 
the analysis tells us on what kinds of change we should focus our 
attention. 

We may discover that price has risen because the preferences of con- 
sumers for eggs have become more intense; this in turn might be the 
result of any one of an almost innumerable list of causes, ranging from 
‘climate to caprice, and to explore further we need another 
classificatory system. Or the cause might seem to lie in a rise in the 


prices of the variable inputs used by the egg producers: to probe 


further we can here use the classifications implicit in demand and 
ust be judged by the help 


supply analysis. The valueofa classification m ; 
it gives in unravelling the problem at hand, and on this test all the 


classifications we have listed are tolerably good. They help us to 
localise the causes of the event in which we are interested, and if we 


wish to probe further, they suggest where we should look for more 
information. © * 


We have so far used demand and supply analysis to work from an 
event to its proximate cause, and we have seen that it undoubtedly 


clarifies hindsight. The analysis may also be used to deduce from an 
event its probable consequences: If we observe, for example, that the 
price of poultry feed has risen, or that the government has controlled 
the price of eggs OF imposed a tax on them, we may, assuming other 
things equal, predict what will happen to the price of eggs. Whether or 
not our predictions are proved by events to have been correct will de- 
pend on whether other things are equal. Good economic predictions 
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can never result from the mere mechanical application of the analysis, 
for in a developed ecohomy most consequences have several causes. 
Before hazarding a prediction in practice, we must decide whether any 
of the other determinants of demand and supply are likely to change. 
The analysis tells us what things to look at, but our judgement of how 
they are likely to alter, and of how we should weight the probable 
changes in different determinants before chancing a prediction of their 
net effect, is more a matter of ‘feel’ — thatis, of that rather rare ability to 
measure the incommensurable and add the non-additive. Bearing this 
in mind, we shall explore in a more or less mechanical way the 
probable effects of price controls and taxes on commodities. 


1. Price Controls: Let us suppose that there is an increase in de- 
mand and that the government makes it illegal for sellers to raise the 
price above its initial equilibrium level. At the legal maximum price (6 
in Figure 6.3.1), firms will plan to supply x per period and this falls 
short by žx, of the quantity that consumers are planning to buy. If the 


Figure 6.3.1 


price control is effective, this situation can continue indefinitely, for 
the consumers, or the firms who serve them, 'dare not offer the higher 
prices that would eliminate this ‘excess demand’. If price is thus 
prevented from distributing the quantity that is supplied of the com- 
modity amongst all those who demand it, other methods must be 
found. Sellers may allocate the quantity x amongst those desiring x, on 
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the basis of ‘first come, first served’, or they might hoard it ‘under the 
counter’ and distribute it on the basis of their personal feelings 
towards their customers or of their customers’ past purchases and 
behaviour. When there are maximum price controls, some form of 
rationing is necessary, but it may be deemed socially undesirable that 
the choice of method should be left to sellers. In these circumstances, 
the government may issue to each household ration coupons, the 
value of each coupon being so fixed that all together they can ‘buy’ 
only the quantity of the commodity that is being supplied in each 
period. 

It may be that the equilibrium price (p in Figure 6.3.2), the total 
révenue that most firms earn per period, is not sufficient to cover their 
total costs of production, so that sooner or later the number of firms 
producing the commodity will be depleted by bankruptcy. There may 


P 


Figure 6.3.2 


r humanitarian reasons why this is 
i by the government. To prevent it, the price may 

Eua i eae E equilibrium level — say at py At the legal 
minimum price pis the firms will plan to produce xin each period, and 
this will exceed the planned purchases of consumers by x,x,. The in- 
dividual firms, whose financial straits led the government to fix the 
rice at p, per unit, will not be able to accumulate stocks ata rate of x,x, 
tes aed! if left to themselves, they will offer to sell at lower prices in 
= fort to dispose of their total output in each period and the price 


be political, social, strategic © 
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. will fall to $. To avoid this, the firms may be required to restrict their 
planned outputs in each period to x,. Or the government may set up a 
central agency to buy x,x, in each Period at the legal minimum price, 
and destroy it (as happened with Brazilian coffee in the inter-war 
years), or store it (as now happens in the United States with many 


mand for the commodity wilľ rise (or the supply of it will fall) in the 
future, so that the pricep, will fall short of the then equilibrium level. If 


this should happen, the accumulated stocks could then be run down to 
meet the ‘excess de 


2. Taxes: Let us suppose that before the imposition ofa tax the con- 
ditions of demand and supply areas illustrated by D,D, and S,S, curves 
respectively in Figure 6.3.3, and that the equilibrium price is p and 
sales and purchases per period are each equal to x, Let us now suppose 
that the government decides to exact a fixed sum (say, three pence) 
from each seller for each unit that he sells— that is, that a Specific tax is 
imposed. The immediate effect of the tax will be to shift the supply 
curve due northwards through a distance equal to the tax per unit. 


Post tox 
Supply curve 


Figure 6.3.3 


Each seller, given his costs 
(say) 100 units if he expect: 
government now exacts th 


of production, will only plan to produce 
S to receive, Say, 10 pence per unit; if the 
ree pence for each unit sold, sellers will 
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units in each period, for only then will sellers be left with the 10 per 
cent per unit that they must get if their profits are to be ata maximum 
at this output. After the imposition of the tax, then, the equilibrium 
price of the commodity will rise ‘to p, and the planned sales and 
purchases in each period will fall to xı. By comparing the initial 
equilibrium (Z) with the post-tax equilibrium (M) in Figure 6.3.3, we 
can measure the effects of the tax. Buyers now pay p,p (= MT) per unit 
more for ¥,X (= LT) less of the commodity; sellers now receive TN less 
per unit for their lower sales of x, in each period. In the post-tax 
equilibrium, buyers spend Ox,Mp, per period; of this sum sellers pass 
on p,NMp, to the government and they are left with Ox,Np,. In terms of 
the figure, of the tax of MN per unit that has been imposed, we may say 
that MT is ‘paid’ by buyers and TN ‘paid’ by sellers. 

When the tax is a relatively small proportion of the price of the com- 
modity, it can be shown that the ratio of MT to TN is equal to the ratio 
of the elasticity of supply (e, in the range LN of the supply curve) to the 
price elasticity of demand (e4) (in the range LM of the demand curve). 
In Figure 6.3.3, 


ea e 
* Ox / Op 
and r 
MESA 
4~ Ox | Op 


Therefore, e,/eg=MT/TN. If we know these relevant elasticities, we 
could predict the relative impact of the tax on price and output: the 
less elastic is demand and supply, the less will output fall and the more 
will price rise; the more elastic is demand and supply, the more will 
output fall and the less will price rise. This can be shown as follows: 


Let ¢ be the tax per unit: then tł = MT+TN. 
Now, for MT we can write ¢,/eq - TN. 
We then get: 

e; + Cg 


t= &.TN+TN=TN =—4. 
ae ea 


TN fa 
Hence = = z) 
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Similarly: ura t} 
Ife, = 0, then TN =o, and MT =t. 
Ife, = 0, then TN =¢, and MT =0. 
Ife, = infinity, then TN = 0, and MT =t. 

If'e, = infinity, then TN =t, and MT = 0. 

In presenting demand and supply analysis and in examining some 
of its more obvious applications, we have tacitly assumed that in each 
period planned production was identical with planned sales, and 
planned purchases the same as planned consumption. Consequently, 
in our figures the flows of production, sales, purchases and consump- 
tion were equal to one another in each period. If the commodity can 
be stored cheaply, this assumption is untenable, and when we drop it, 
other patterns of price adjustment than those we have already 
examined become possible. By way of example, let us suppose that 
there is a rise in the demand for some commodity and that its price 
starts to rise. We shall suppose also that this creates expectations in the 
minds of buyers and sellers that the price is going to continue to rise in 
the future. Since the commodity can be stored cheaply, these expec- 
tations will cause a change in the distribution over time of purchases 
and sales. Buyers may still desire an even flow of consumption in each 
period, but they will plan to concentrate their purchases in the present 
when the commodity is relatively cheap, at the expense of the future 
when they believe that it will be relatively dear. Purchases will exceed 
consumption -now so that buyers accumulate stocks; planned 
purchases will fall short of expected consumption in the future, when 
these stocks are being depleted. Sellers will plan to maintain or in- 
crease production and reduce sales now; in this way, they will build up 
stocks that can be used to supplement current production in the 
future, when (or if) their expectations are fulfilled. Thus, if price is 
expected to rise in the future, the increase in present purchases and the 
curtailment of present sales will tend to raise the price more quickly 
now, and so justify these expectations. The reduction in purchases 
and the increase in sales in later periods will arrest the rate of increase 
in prices — indeed, it may even cause the price to begin falling and so 

create expectations of further price reductions. 

If all this was initiated bya permanent rise in demand, it is probable 

that the price will ultimately settle at its new and higher equilibrium 

level. The path by which the price reaches this level may be similar to 
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that shown in Figure 6.1.6. Such paths are the more likely the less 
aware are buyers and sellers of the nature and strength of the true 
cause of the initial rise in price, namely, in our example, a permanent 
rise in demand. 


6.4 Price-Determination: Long-Run 

In this chapter so far, we have confined our attention to the short-run. 
If the demand for a commodity rises (or falls), the firms who are 
producing it are limited in their responses by the possession of fixed 
inputs. As the past commitments that fix the quantities of certain in- 
puts at their disposal fall due for renewal, firms will be able to make a 
more complete adjustment to the new demand conditions. In the 
remainder of this chapter we shall examine the nature of these 
adjustments and describe how they are likely to affect relative prices. 

In the short-run, the output of the product can only be varied within 
the limits set by the fixed plants of existing firms. In the long-run, the 
output of the product can be varied by the firms who are already 
producing it, increasing or reducing their scale of operations by 
changing the nature and size of their ‘fixed’ inputs; it can be varied also 
by new firms entering the industry, or by firms that are already there, 
retiring. The choices facing a manager who is planning to enter or re- 
main in an industry are summarised in his planning curve. Each 
manager will have a planning curve for each industry that he might 
enter. Given the price at which he expects to be able to sell each 
product, and his knowledge of the methods by which it might be 
produced and his expectations of the prices of the inputs these require, 
he can deduce the maximum profits per period he could get were he to 
decide to make it. He will decide to produce that product — thatis, to 
eater that industry — that promises him the maximum maximorum of 
profits. The same choice will face a manager who has rid himself ofall 
past commitments in an industry, for he can choose whether he will re- 
main there or set up in another industry. 

Let us now suppose that the demand for, and short-run supply of, 
some product are as illustrated by the D,D, and S,S, curves in Figure 
6.4.1, and thatat the price pand output there is long-run equilibrium 
— that is, were the price to continue at this level, no new firm would 
desire to enter this industry and no existing firm would plan to leave it 
ions in any way. We shall presently 


or vary the scale of its operati any y 
describe how a position of long-run equilibrium may be ahed Let 
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us suppose that there is a sudden but permanent rise in the demand for 
this product to D,D,, and that the demand is generally expected to re- 
main indefinitely at its new leyel. We shall assume also that no change 
is expected to occur in the conditions of demand and supply in any 
other industry. In the short period, in which no change in either the 
number or size of firms is possible, the price of thé product will tend 
towards p,. The level towards which the price will tend in the long-run 
will depend on the elasticity of the long-run supply curve. The path by 
which the price will move towards its long-run equilibrium level will 
depend on the expectations that each manager has about the price of 


the product, and the prices of the inputs needed to produce it, when he 
is making his long-run decision. 


pc 


Figure 6.4.1 


We have shown (p. 118) thatthe long-run supply curve of a firm will 
be perfectly elastic until the minimum 
reached and that it will then rise, the risi 
long- 


point of its planning curve is 
: ng portion coinciding with its 
Tun marginal cost curve. Given the prices of the relevant inputs, 
the elasticity of the rising part of the firm’s long-run supply curve will 
depend on (a) the physical production possibilities, and (b) the 
possibility of ‘diseconomies’ of large-scale management — that is, the 
possibility that as the rate of Output is increased, the problem of co- 
ordinating the activities of the greater variety and quantity of inputs 
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that are required will tend to raise unit costs of production. The 
elasticity of the long-run supply curve of the product depends not only 
on these but also on the relationship between the minimum points of 
the planning curves of the different managers who might enter the in- 
dustry. If there is a very large number of managers who might remain, 
or start work, in this industry in the long-run; if they all have the same 
expectations about the prices of inputs and if the minimum expected 
profits required to induce, each to enter this industry are the same; and 
if they are all equally knowledgeable about production possibilities 
and equally competent as co-ordinators, then their planning curves 
will all be identical with one another. When their long-run supply 
curves are added together, the resulting long-run supply curve of the 
product will be perfectly elastic, i-e. will appear as LS, in Figure 6.4.1, 

and the price in the long-run will return to its initial equilibrium level, 

mi 

d If the actual or potential managers in the industry are not equally 

knowledgeable about production possibilities, or if they differ from 

one another in the ability to make decisions and determine policy, or if 
the minimum expected profits needed to induce each to enter the in- 

dustry are not the same for all of them, then each will have a different 

planning curve. The planning curves may differ in that their minimum 

points come at different levels or at different outputs. The minimum 

point of a manager’s planning curve may be ata relatively high price 

because (a) he is unaware of some methods by which the product might 

be produced; or (b) he is less able than some of his fellows to co- 

ordinate effectively; or (c) he requires relatively large profits to attract 

him to this industry. The minimum point of a manager's planning 

curve is roughly explained, therefore, by his relative ‘efficiency’ in the 

industry to which the curve relates and by his relative ‘efficiency’ in the 

other activities in which he might indulge: the less is the former and 

the greater the latter, the higher will it be, and vice versa. In these cir- 

cumstances, the long-run industry supply curve will be less than 

perfectly elastic, and the level towards which the price of 2 product 
will tend in the long-run will be between p and pin senclaly we may 
say that the supply curve will be the more elastic, and the pr ice will ul- 
timately be nearer to p, the smaller are the aoe etween the 
minimum points of the individual planning curves; and the greater are 
these differences, the less elastic will be the supply curve, and the 


g-run supply curves will only begin affecting the 


isi t of the firm's lon; 
"The rising Pat n infinitely large rate of output. 


shape of the long-run industry supply curve ata 
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nearer will be the long-run equilibrium price to p,. These conclusions 
are illustrated by the curves LS, and LS, respectively in Figure 6.4.1. 

The points p,, p, and f on the respective LS curves represent long- 
run equilibria, for at each of these prices (on thé appropriate assump- 
tion about the elasticity of supply) the quantity of the product that con- 
sumers plan to buy would be the same as the quantity that the firms 
plan to produce and sell in each period. At each of these prices, each 
firm’s output would be at the level that promised it maximum profits, 
and there would be no incentive for any new firm to enter the industry 
or for any existing firm to leave it. 

The path that price follows when moving to its long-run 
equilibrium level will depend primarily on each manager’s expec- 
tations about the prices at which he hopes to be able to sell his product 
and buy his inputs during the ensuing long period. The time taken for 
price to traverse this path will depend mainly on how quickly long-run 
decisions can be made in terms of calendar or clock time. Initially, we 
shall suppose that each manager expects the price at which the com- 
modity is now being sold, and the prices at which inputs can now be 
bought, to rule indefinitely, and that long-run decisions can be im- 
plemented quickly.’ If the industry is in long-run equilibrium at in 
Figure 6.4.2, and if there is a rise in demand for the product to D,D,, 
the price will soon rise to p,, the short-run equilibrium. As each firm 
makes its long-run plan on the assumption that p, will rule indefin- 
itely, the planned output per period will rise to p,M, when these plans 
have been implemented. This exceeds purchases by consumers at py, sO 
that the price will tend to fall, and as it falls, each firm will contract its 
output along its short-run supply curve. The price will therefore fall to 
px» where 5,5,, the new short-run supply curve, cuts D,D,. If each firm 
again supposes that the price of the product will remain at Pa together 
they will plan a long-run output of p,M; per period. This will fall short 
of the planned purchases at the price p,, and the price will tend to rise. 
As price rises, each firm will expand output along its short-run supply 
curve, so that the price will tend towards the level p,, where S,S;, the 
short-run supply curve of the industry when all firms have the fixed 


1 A long-run decision may be implemented quickly if time is measured in days, hours 
or weeks; yet once implemented, the long-run decision may bind the firm for a long 
eriod of calendar time. Ít is probable that this assumption is reasonably true of retail 
Paine and of many industries that supply personal services. It may also be true in 
agriculture: thus, a farmer may plan in autumn to devote all his land to growing oats in 
ae ensuing crop year, and this decision, once made, will bind him for the ensuing calen- 


dar year. 


W 
y 
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plant, etc., appropriate to the point M, on the long-run supply curve, 
cuts D,D,, and so on. The figure shows that there will be a convergent 
fluctuation towards the long-run equilibrium price p,, and that, given 
the elasticities of the D,D, and LS curves, the rate at which price con- 
verges on pẹ will be the greater the more elastic are the short-run sup- 
ply curves.’ 


Figure 6.4.2 


We would not expect to find the price of a product actually Auc- 
tuating in this way, and for three reasons. First, as many long-runs as 
there are ‘turns’ in the ‘spiral’ must elapse before price reaches its 
long-run equilibrium level, and during this time it is likely that there 
will be changes in demand, techniques, input prices and the alternative 
opportunities open to managers. Second, even if there are no changes 
in the conditions of demand and supply, each manager is likely to 
revise his belief that the price will remain at its present level. Each 
manager will know that, while the price of the product lies beyond his 
control, its level will depend on the total output of the product. In 
making.a long-run plan, each manager may be aware that others have 
made, or may suspect that others may make, similar plans, and that the 


1 Tn the long-run we are unlikely to get either a divergent or a continuous fluctuation 
because (a) the long-run supply curve will probably be fairly elastic; (b) even if LS is less 
elastic at each price than D;D, the short-run supply curves always have some elasticity, 
and their influence will probably overcome the tendency towards divergent or con- 
tinuous fluctuations. 
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price of the product will probably fall in the future. In deciding upon 
what plant to build he may therefore assume that the price of the 
product, when the plant is in operation, will be somewhere below p,. 
Third, even if neither of these reasons is operative, the price might 
nevertheless move more or less directly towards p,, for long-run 
decisions are likely to be implemented seriatim rather than 
simultaneously. When the demand for the product rises, some existing 
firms whose past commitments are lapsing, or some firms new to the 
industry, may make long-run plans. As these plans are put into effect, 
the price of the product will start falling. By that time, other firms may 
find it possible to make their long-run decisions, and in doing so they 
‘will be influenced both by the behaviour of price since the rise in de- 
mand and by its existing level. As they make and implement their 
plans, there will be a further fall in price. In other words, it may take a 
very long time for the LS curve in Figure 6.4.2 to become fully 
operative, and while it is becoming operative, the price of the product 
will be falling towards p, along the demand curve D,D). 


6.5 Long-Run Demand and Supply Analysis: Applications 
Demand and supply analysis, in the long-run as in the short-run, has 
two main uses: first, it provides us with a number of headings under 
which we may meaningfully classify the causes of changes in relative 
prices; and second, it helps us (though to a yery modest extent) to 
predict the ultimate effects on relative prices of present events, like a 
growing demand for the product or the discovery of a new method of 
producing it. 

Let us suppose that during the past year or so the price of eggs has 
continuously fallen as compared with the prices of other things. The 
analysis of this. chapter tells us that the explanation must lie in changes 
in demand and supply. The price may have declined, for example, 
because demand has been falling, with existing firms contr acting their 
outputs along their short-run supply curves; or because demand rose 
some time ago and the producers have been adjusting along their 
long-run supply curves; or it may be that the explanation lies in 
changes in the conditions of supply, which have caused rightward 
shifts in either the short-run or long-run supply curves, with demand 
conditions remaining unaltered. Our knowledge of the economic 
history of the past few years may tell us whether or not demand has 


altered. If we feel that demand has not changed, and if, in addition, we 
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observe that the number of firms and their size (as measured by the 
amount of ‘fixed’ inputs each employs) have remained more or less the 
same, we can conclude that the fall in price is largely due to rightward 
shifts in the short-run supply curve; and we have already shown how 
the analyses of Chapter 2 can help us to discover why this may have 
happened. If demand has not changed, but if the number and/or size 
of the firms producing eggs have risen, then the explanation of the fall 
in price is probably to be found in a rightward shift in the long-run 
supply curve. The analysis of Chapter 4 provides us with a classification 
of the reasons why this might have happened: the determinants of 
long-run supply are (a) the methods or techniques of production; (b) 
the prices of the inputs that are required; (c) the firms’ objectives. The 
discovery of a new method of production will lower the minimum 
point of each firm’s planning curve and probably move it to the right, 
for the urge to seek new methods of production springs from the desire 
to reduce costs. A fall in the price of inputs will have the same general 
effect. It may be that the input whose ‘price’ has fallen is management; 
this would happen if there were a fall in the maximum profits that 
managers could expect to earn in industries other than egg produc- 
tion. Thus, if for some reason other agricultural activities become less 
profitable, the ‘price’ that each manager would want for his services in 
egg production would fall. 

Long-run demand and supply analysis is more useful in clarifying 
hindsight than in informing foresight. If the government decides to 
subsidise the production of some commodity, we can make a fairly 
firm prediction of the short-run consequences: the short-run supply 
curve will fall vertically through a distance equal to the subsidy perunit, 
as in Figure 6.5.1; the price that consumers pay will fall from £ to p,; 
the price that sellers receive will rise from p top, iS pı plus the subsidy 
per unit of p,p,), and sales and purchases will rise from x to x. Our 
prediction may be quite accurate, for the short-run, which we have 
defined in terms of operational time (thatis, as time during which cer- 
tain changes can or cannot take place), can usually be related to a short 
period of calendar time or clock time, and the shorter the calendar 
time the greater the likelihood that demand and supply will not alter. 
In forecasting the more immediate effects on price and output of a 
subsidy, we may then be justified in assuming that the new equilibrium 
is reached by firms and consumers ‘moving’ along their existing de- 


mand and supply curves. : 
If before the subsidy is introduced, the industry is in long-run 


P. T.—6 


146 Price Theory 


equilibrium at the price and the output , and if in the light of the 
existing conditions the long-run supply curve is LS, we may deduce 
(from a mechanical application of the analysis) that, if the subsidy con- 
tinues, the price paid by consumers will ultimately fall to p, per unit 
and the output per period will rise to x,, with firms receiving p, (= p2 


p 
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BP 

` pae 
P M 


SS = Short -run supply curve before subsidy 
SıS= Short -run supply curve after subsidy 
LS=Long-run supply curve before subsidy 
LS,=Long-run supply curve after subsidy 
P\Pa > PzP; Subsidy per unit 


Figure 6.5.1 


plus the subsidy p,p;) per unit. Events will only confirm this predicti 

if all other things remain unchanged while the adjustments in supp 
are taking place. The long-run adjustments, however, may require 
months or years, and in the meantime the determinants of demand 
and supply wiil almost certainly alter: long-run changes, for example, 
may be occurring in other industries and the changes in the prices of 
their products will affect the conditions of demand and supply for the 
commodity in which we are interested. It would be wrong to conclude, 
however, that long-run demand and supply analysis is valueless as an 
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aid to prediction. In the first place, it helps us.to deduce the ultimate 
effects on price of any once-for-all change in the conditions of demand 
and supply, ceteris paribus. In the second place, while it seldom helps us 


= to foresee what other changes will occur in the planning data of firms 


and consumers as the adjustments to some initial change are 
proceeding, it does provide an analytical framework within which 
these changes can be interpreted. We can, therefore, modify our initial 
prediction as events unfold. 

However, not all changes in the determinants of long-run supply 
are equally unpredictable: there are some that we, as economists, 
might foresee, even though no firm in the industry may take account of 
them when laying its long-run plans. Economic history suggests that 
most industries that have expanded have at least two things in com- 
mon. First, the development: of new methods of production, and of 
new variants of the product, usually proceeds part passu with the expan- 
sion of the industry; and second, that as the industry expands the 
prices of some of its inputs tend to rise, while the prices of other inputs 
tend to fall. 

During the last two centuries, the rate of technological development 
has been increasing more or less continuously in most industries. In 
most developed economies, there is probably a general expectation 
that the flow of new techniques and of new products will continue in 
the future, and this is almost as strong as the general expectation that 
the flow of foodstuffs from the farms, or cars from the factories, will 
continue. This expectation would not, by itself, destroy the analytical 
and prognostic value of the concept of the long-run supply curve, for if 
all new developments were ‘acts of God’, or if they appeared from out- 
side the industry, the long-run supply curve would remain as a useful 
summary of managers’ intentions. Each manager would make his 
plans on the basis of present techniques, and he would revise them as 
best he could, as and when these random or stochastic developments 
occurred. In practice, however, technological research is increasingly 
being carried out by firms, and the ‘production’ of new techniques and 
of new knowledge is planned in the same way and on the same prin- 
ciples as the production of more tangible products. The planning 
horizon for new methods and new products may be longer than that 
for long-run plans of the kind we have already described. And the 
choice of a ‘research’ plan differs more in degree than in kind from the 
choice of a long-run production plan as described in Chapter 4: the 
‘outputs’ are less tangible and less predictable, but their ‘volume’ 
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varies roughly with the quantities and the kinds of inputs (research 
workers and specialised equipment) that are used. We may then think 
of the actual long-run plan that a manager makes (especially if he is 
engaged in newer industries like plastics, telecommunications, laser 
technology, etc.) as being the compromise, which he considers poten- 
tially the most profitable, between the exploitation of existing 
methods and products and the quest for new methods and products. 

Enough has been said to show that in many industries managers will 
seldom devote all their energies to ‘moving along’ their long-run 
supply curves as we have defined them; some part of their resources 
will be devoted to shifting these curves. Our long-run supply curves 
assume that all other things remain equal, but managers will devote 
some effort to making some of them unequal. Conceptually, there is a 
choice: first, we may treat each firm as being a multi-product firm in 
the long-run, planning to produce both its existing products by 
existing methods and new methods, or new yariants; or second, we 
may view research as being the quest for a new input, the demand for 
which could be described in the same way as we shall later describe the 
demand for a machine or a factory building; or third, maintain our 
definition of the long-run supply curve and assume that technological 
progress is continuously tending to shift it to the right. We shall choose 
the last of these, for the present stage of knowledge about the causes of 
technical progress makes it almost impossible to posit the functional 
relationships that either of the other two would require. The long-run 
supply curve, then, shows us the long-run plan that a manager would 
make at a point in time at each price at which he expects to be able to 
sell his product; technical progress means that at each successive point 
in time, the long-run supply curve will, ceteris paribus, be further to the 
right. 


6.6 Long-Run Supply: Changing Input Prices 

As an industry expands, not only may new techniques appear but the 
price that each firm must pay for some inputs may rise, while the price 
it has to pay for other inputs falls. Most industries begin with a few 
firms producing a relatively small output. They may each produce the 
specialised equipment they require, or have it made to order by firms 
in other industries. In either case, the relatively small demand for the 
machine confines the firm that makes it to the production possibilities 
that lie at the western end of the relevant planning curve, so that the 
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cost per machine will be relatively high, and its price will be relativel 
high also. As the industry grows, the demand for the specialised equip- 
ment and services that it requires will rise also: the firm (or firms) that 
makes the machines, for example, can then ‘move along’ its planning 
curve (assuming no change in techniques, input prices, etc.); the cost 
per machine will fall as the number produced rises, and hence its 
relative price will tend to fall also. Reductions in input prices that come 
about in this way are called pecuniary external economies; they are so 
called because they are external to each firm that demands these in- 
puts. If industry A expands, and if, as a consequence, the price of one 
of its inputs that is produced by industry B falls, this is an external 
economy for each firm in industry A; but it is the result of economies 
that are internal to each firm in industry B, for the rise in the demand 
for its product makes it profitable for each firm there to ‘move along’ 
its planning curve towards its minimum point.! 

Examples of external economies spring easily to mind. As an in- 
dustry expands, it may become profitable for new firms to specialise in 
collecting and disseminating market information, or in marketing the 
industry’s product, or in supplying it with consultant services. If the 
expanding industry is localised geographically, the external 
economies may be more striking: its skilled labour may be trained at 
local technical colleges (for at each college there may be enough 
students to make the employment of a full-time teacher worth while), 
and the public utility industries may evolve with it, being continuously 
adapted to its needs. In general, the external economies will be the 
greater the less are the differences between the products of the firms 
that enjoy them, and the more standardised are the inputs that are 
being demanded from other industries. 

If the demand for industry B’s product is initially large enough tc 
enable each firm to produce at an output that lies at or beyond the 
minimum point of its planning curve, then when industry A expands, 


1 In the situation described above, we cannot assume, as we have been doing, that no 
single firm can affect the price at which its product is being sold. This assumption will 
only be valid if, inter alia, there is a very large number of firms producing the same 
product. This clearly cannot be the case initially in the machine industry in the above 
example before the rise in the demand for its product; for if there had been a large 
number of firms then, there would already have been a strong incentive for each to ex- 
pand output and so reduce cost. Initially, then, the quantity of industry B’s product 
demanded per period by industry A, must have been less than the cost-minimisin out- 
put for a firm in B, with the extring techniques, etc. It may be, of course, that the ean 
sion in A is so great that the quantity of B’s output demanded per period is large enough 
to support a large number of firms, each enjoying its internal econ EAE g! 
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the price that it must pay for the input it buys from B will, ceteris paribus, 
remain the same if B’s long-run supply curve is perfectly elastic, and 


rise if it has any degree of inelasticity. The tendency for the price of B’s ` 


product to rise may, as we saw earlier, be offset by the development of 
new techniques of production. As industry A expands, the price that 
each firm must pay for the labour-service it uses, may rise also, and the 
extent of the rise in price will depend, as we shall see later, on the 
elasticity of supply of each kind of labour-service to industry A. The 
labour costs per unit of output in industry A may rise, not only because 
each firm must pay a higher price per unit for labour-service of the 
same quality, but because, while the price remains the same, the quali- 
ty of the labour-service that can be hired falls. Increases in price that 
occur for these reasons are called pecuniary external diseconomies. They 
are so called because they are external to each firm in industry A: the 
rise in the price of the input is not caused by the expansion of any 
single firrn in A but is rather the consequence of the expansion of the 
whole industry. 

Analytically, the problems introduced by external economies and 
diseconomies are of the same order as those implicit in the discussion 
about firms planning for the long-run on the assumption that the price 
of the product would remain at its present level indefinitely. There, the 
ultimate effect of all firms implementing their plans was seen to be to 
reduce the price of the product. Similarly, if each firm plans on the 
assumption that the price of each input will remain the same over the 
long-run, and if there are external economies or diseconomies, the ul- 
timate effect of all firms implementing their plans will be a change in 
input prices. In both these cases, when the firms have put their long- 
run plans into effect, the actual profit which they will be earning in 


each period will differ both from that which they had expected to earn _ 


before their plans were implemented, and from the maximum profit 
they now feel they could earn were they to plan anew on the basis of 
existing input and product prices. There will ensue a period of adjust- 


ment and re-adjustment culminating, after many long periods have - 


elapsed, in a new equilibrium in which all their expectations are being 
fulfilled. 


6.7 Short-Run and Long-Run Demand 
Thus far, in analysing changes‘in relative prices, we have assumed 
sudden and permanent changes in demand, and sought to discover the 
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pattern of supply adjustments over ume, and its consequences. We 
have split time into three operational periods: first, the market period 
in which no revision whatsoever can be made in the output plan in 
response to changes in the firm’s expectations of the selling price of the 
product; second, the short-run, during which the output plan can be 
revised within the limits imposed by past commitments whose tangible 
embodiments are fixed inputs; and third, the long-run, for which vir- 
tually no inputs are fixed, so that the fullest possible adjustment can be 
planned to changes in the expected selling price of the product. We 
have seen that if demand rises, price will rise to its highest level in the 
market period, that it will fall somewhat in the short period, and thatit 
will fall still further in the long period, the other things appropriate to 
each operational period remaining equal. 

We have not so far sought patterns in the demand adjustments that 
occur as time passes. We shall do this now very briefly, for both the 
concepts and the analysis are analogous to those used for supply. We 
may define the market period for consumers in one of two ways. First, 
we may suppose that during the market period the quantity of each 
good that the consumer plans to buy cannot be altered: on this defini- 
tion, the consumer’s demand for each good that he plans to buy will be 
perfectly inelastic, so that if, on balance, prices are higher than the 
consumer expected them to be when making his plans, he will spend 
more than he intended during the market period, and save less, and 
vice versa. Second, we may assume that during the market period the 
planned expenditure on each good is unalterable: on this definition, 
the consumer’s demand for each good will have unit elasticity, and if, 
in the market period, the actual prices are different from the prices the 
consumer expected to have to pay when making his plans, the con- 
sumer will enjoy lower utility than he hoped. 

The consumer, like the firm, may have past commitments that limit 
the extent to which his purchase plan can be revised while they bind it. 
The consumer may have insured his life and contracted to pay the 
premiums in quarterly instalments, or he may be buying a television 
set or a motor-car on hire purchase and paying a fixed sum each 
month to the seller. In either case, the consumer will have certain fixed 
expenditures (the analogue of the firm’s fixed costs) in each period. If 
the relative prices of one or more of the goods that he buys should 
change, the consumer will belimited to the combination of goods that 
can be bought with his planned consumption expenditure, less his 
fixed expenses. Some adjustment in either the planned purchases of 
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each ‘variable’ good, or in the planned expenditure on it (or in both), 
will now be practicable, so that we would expect the consumer’s de- 
mand curve for these goods to be rather more elastic in this short-run 
than they were in the market period. When the consumer has rid 
himself of all past commitments like hire-purchase agreements, he 
may plan‘a full adjustment of his purchase-plan to the new pattern of 
relative prices. For most goods and services, we would normally expect 
the consumer’s long-run demand curve to be more elastic than his 
short-run demand curve." 

The influence of demand on the behaviour of prices over time is 
illustrated in Figure 6.7.1. LD and LS are the long-run demand and 
supply curves respectively, and we shall suppose that initially the price 
is at the long-run equilibrium level p. Let us now suppose that there is 
a sudden and permanent fall in the long-run supply to LS,. If Dm is the 
‘market-period’ demand curve, the immediate consequence will be a 
rise in price to p,. As consumers make their short-period adjustments, 
the short-period demand curve D, will become effective, and the price 
will fall to ,. As their long-period demand becomes operative — i.e. as 
the LD curve becomes the locus of alternative purchase plans open to 
consumers — the price will fall further to p;. The use of the concept of 
long-run demand to predict the ultimate consequences of present 
events is subject to the same limitations as were described on pages 
144-8. We might combine Figures 6.4.1. and 6.7.1 to illustrate the 
effects of long-run demand and supply adjustments on price 
behaviour over time. If we did so, we would have to be very careful in 


! The analogy between long-run demand and long-run supply decisions might be 
pressed further, though to do so would provide more analytical excitement than insight. 
We might, for example, classify the consumption possibilities that are open to the con- 
sumer when making a long-run decision into ‘standards of living’ or ‘methods of con- 
sumption’. The goods and services that the consumer might buy (his inputs) will vary 
both in size (partially true of houses) and in kind (bicycle and motor-car, ice and a 
refrigerator, coal fires and oil-fired central heating), from one ‘standard of living’ or 
‘technique of consumption’ to another. Each standard of living will have its own set of 
‘fixed’ inputs, like a house, a car, club membership, school fees, etc., and these will 
probably bulk the larger, the ‘higher’ is the standard. The level of satisfaction that the 
consumer would enjoy can be varied within each standard by varying the quantities of 
the ‘variable’ inputs (current consumption goods) that are combined with the ap- 
propriate ‘fixed’ inputs. Given the expected prices of all inputs, we could calculate the 
level and behaviour of the planned total expenditure (both ‘fixed’ and ‘variable’) per 
period within each standard of living. Given the consumer’s expectations of his planned 
expenditure in each period and of how he expects this to behave, he will choosé that 
standard of living that promises the maximum satisfaction per period. If the consumer's 
satisfaction, like the firm’s revenue, could be.cardinally measured, the analogy might be 
pressed even further. 
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The Purchase Plan 
of the Firm 


7-0 Introduction 

So far, we have generally assumed that the input prices facing the firm 
were given, although we observed that a firm’s expansion could lead to 
a change in input prices (see Section 6.6). Taking input prices as given, 
determined by mechanisms we have not yet investigated, enabled us to 
develop a basic theory explaining why product prices change in rela- 
tion to each other, and how they respond to given changes in input 
prices. It is now time to reverse the assumptions and take product 
prices as given and analyse the determination of input prices. This 
chapter investigates the demand for inputs. Chapter 8 looks at the supply 
of those inputs provided by consumers, and Chapter g at the overall 
determination of input prices. Chapter 10 analyses the simultaneous 
determination of product prices and input prices. 


7:1 Short-Run Demand for One Variable Input 

The first case we consider assumes that only input is variable. This 
means that the firm is constrained to the area below KK in Figure 7.1.1 
which shows the familiar production isoquant map. We saw that sucha 
situation defined a set of ‘product curves’ (see Section 3.6) repeated in 
Figure 7.1.2. The shape of these curves is determined by the law of 
non-proportional! returns which operates because of the fixity of the 
input K. These curves relate physical output to the variable input L- that 
is, the vertical axis is measured in tonnes or yards, or numbers of cars, 
television sets or whatever. Accordingly, to remind us of this fact we 
relabel the curves total physical product (TPP), average physical product 
(APP) and marginal physical product (MPP). We can in fact translate these 
concepts into revenue concepts. But we must be careful to note two 
possible situations. i 
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Figure 7.1.1 


First, if product prices do not change as output is expanded, the 
extra revenue obtained by employing an extra unit of L is simply 


MPP, . px = Marginal Revenue Product (MRP). 


In this case product price is constant for the firm — that is, the firm must 
be a price-taker. It must be operating under conditions of perfect 
competition. 

The second situation relates to the case where the demand curve 
facing the firm slopes downwards. This will be the situation when the 
firm is a price-maker. The equation for marginal revenue product is 


now 
MPP, .MR,=MRP. 


Sometimes the distinction between the two is emphasised by calling 
the MAP, in the context where product prices are given, the value of the 
marginal product. But since price = marginal revenue in the price-taker 
situation, it is correct to call both of them marginal revenue product. 
For the remainder of this chapter, and in keeping with the analysis 
so far, we work with the price-taker situation, so that the first equation 
for MRP is relevant. Consequently, the curves in Figure 7.1.2 can be 
relabelled TRP, ARP and MRP respectively. Figure 7.1.3 does this con- 
centrating on the ARP and MRP curves only. We can now demonstrate 
that the part of the MRP curve below the ARP curve in Figure 7.1. is, in 
fact, the firm’s demand curve for the variable input L. , 
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Figure 7.1.2 


Suppose that the firm is faced with a price per unit of labour of W, — 
that is, the ruling wage-rate is W,. The MRP curve shows the extra 
revenue the firm will obtain by employing one extra unit of labour. ° 
The extra cost of employing that labour is, of course, W, (assuming 
wages are not affected by the numbers employed). If the firm is a 
profit-maximiser it will not employ extra labour unless the addition to 
revenue from so doing is greater than the extra cost incurred — i.e. un-- 
less MRP > W,. Consequently, all points on the MAP curve to the left 


MRP. ARP, W 


Figure 7.1.3 
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of point A in Figure 7.1.3 are, potentially, points at which extra labour 
is willingly employed. If the wage-rate is W,, however, a point like C 
cannot be an equilibrium for the firm: by employing extra labour and 
moving from C to A the firm can increase profits (since MRP is still 
above W, between C and A). Similarly, the firm will not settle at points 
to the right of A if the wage-rate is W, since MRP < W,. Point A, where 
MRP = W,, is therefore an equilibrium for the firm. 

In fact, the relationship between MRP and W is nothing more than 
the requirement that price = marginal cost for the price-taker profit- 
maximising firm. This is easily shown. We can write 

Ax. P, 

Mor AD 

where the notation is as before: Ax is the change in output, AL the 
change in the labour input, and P, is the product price. Similarly, if . 
only labour can be varied, we have 

AC 

MINT 

where W is the wage-rate, and AC is the change in total cost. The con- 
dition established above for equilibrium was 3 


MRP= W 


which can now be expanded to 


Ax. P, AC 
AL AL 


which, on cancellation and rearrangement, is 

“AC 
=e: 

But AC/Ax is the expression for marginal cost. The requirement that 
MRP = W is therefore another way of expressing the requirement that 
‘P=MC. 

Obviously then, if the wage-rate changed, the new equilibrium for 
the firm would be where the new wage-rate cuts the MRP curve. The 
firm’s response to a change in W is therefore to move along the MRP 
curve. We conclude that the MRP curve is the firm’s-demand curve for 
the variable input. 

However, not all of the MRP curve is relevant. Ata wage-rate of W 
the firm employs L, of labour in Figure 7-1.3. The total variable nce 


Py 
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of the firm in this situation are OL,AW, (that is, the amount of labour 
employed multiplied by the wage-rate). Total revenue is OL, DE, which 
is found by looking at the average revenue product curve. 
Consequentiy, the area W,ADE measures the firm’s fixed costs and any 
profits. For the moment, we assume that the profits earned are just 
sufficient to keep the firm in business, so that we can treat the entire 
area W,ADE as ‘fixed’ costs. If we now repeat the exercise for wage-rate 
W, we see that total variable costs are OL,BW,. Total reyenue is also 
OL,BW, since the MRP curve cuts the ARP curve at B. Hence the 
revenue available to cover fixed costs is zero: the firm only just-meets 
its variable cost charges. The firm may believe that business conditions 
will pick up and be prepared to tolerate just covering-variable costs in 
the short-run. Certainly, he will not be prepared to. continue-produc- 
tion if he cannot meet even variable costs in the short-run, which 
would be the case at points on the MAP curve above point B: It follows 
“that the firm’s short-run demand curve for the variable input is 
operational only below point B. This is shown by the section of the MRP 
curve in Figure 7.1.3 below the ARP curve. 
We have now established the firm’s short-run demand curve for a 
variable input, given all the assumptions of the analysis. 


7-2 Input Price-Elasticity 

Just as it was possible to express the responsiveness of product demand 
to changes in price, so we can measure the responsiveness of input de- 
mand to changes in input price. As usual, the measure is ‘dimen- 
sionless’ and is expressed as an elasticity: 
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so that e,is the elasticity of demand for labour with respect to the price 
of labour. This expression assumes labour is the variable input. For 
any other variable input we simply substitute,the appropriate symbol. 

The price elasticity of demand for Z in our example, where L is the 
only variable input, clearly depends on the shape of the marginal 
revenue productivity curve, which has the same shape as the marginal 
physical productivity curve, which in turn depends on the shape of the 
total product curve. The ultimate explanation of the elasticity of de- 
mand for L must then lie in the pattern of production possibilities 
open to the firm when L is the only variable input: thatis, on the ‘law’ of 


= 
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diminishing returns. The more rapidly does the rate of rise in output 
diminish as more of L is used, the less elastic will be the demand for L, 
and vice versa. 


7-3 The Effects of Parameter Changes 

The relationship that we have called the demand for input ZL shows us 
the quantity of L that the firm would plan to buy at each price at which 
L might be bought, when the production possibilities that are open to 
it, the contractual obligations that fix the quantities of all the other in- 
puts, its objective, and the expected selling price of the product, are all 
given. We shall now briefly examine what would happen to the de- 
mand for L were any one of these parameters to alter. 

First, the effects of a change in the production possibilities. If the 
quality and kind of the fixed inputs had been different from what they 
are in our example, we should have a different relationship between 
total outputs and inputs of L. If the firm had had more of the same fixed 
inputs, the total, average and marginal physical productivities of each 
quantity of L would have been greater than in Figure 7.1.2, and the de- 
mand curve for L would have been to the right of its position in Figure 
7.1.3, and vice versa. If the firm had had other kinds of fixed inputs at 
its disposal, we can say little more than that the total, average and 
marginal productivities of L, and therefore the demand for L, would 
have been different from what they are in our figures. 

Second, the effects of the demand for L of a change in the firm’s 
objective. The market demand for L is what it is in our example 
because we have assumed, inter alia, that the firm strives to maximise its 
profits per period, If the firm sought only to cover its total variable 
costs in each period, its demand curve for L would be the falling por- 
tion of its average revenue productivity curve. If its aim were to cover 
its total costs of production in each period, then the demand curve for 
L would be a curve lying directly below the falling part of the average 
revenue productivity curve and asymptotically approaching it as the 
input of L is increased. š 

Third, the effects of a change in the expected selling price of the 
product. If the price of the product rises, the marginal revenue 
productivity will be greater than it was before at each input of L, for to 
obtain it the marginal physical productivity (which is unchanged) is 
being multiplied by the higher expected selling price of the product. 
Each point on the demand curve for L in Figure 7.1.3 will move due 
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northwards, so that the new demand curve for L will lie to the right of 
its original position. Conyersely, if the expected selling price of the 
product falls, the demand for L will fall, and the firm will plan to 
employ less of L at each price than before. 

Lastly, the effects of a revision in the firm’s contractual 
arrangements with its fixed inputs. We shall deal later in this chapter 
with the consequences of a change in the quantity and quality of the 
fixed inputs that widens the range of production possibilities open to 
the firm. The only contractual revision that will not alter these latter is 
one that affects only the size of the fixed costs. If the firm has not been 
covering its fixed costs for some time, the fixed inputs may voluntarily 
accept reduction in their rewards to enable the firm to remain in 
business. Or the firm may have gone into voluntary liquidation and its 
fixed inputs may have been bought by another firm at their currerit 
valuation: the firm that bought them, therefore, will have lower fixed 
costs per period. Revisions of this kind, however, will have no effect 
whatsoever on the market demand for the single variable input: for 
provided the quantity and quality of the fixed inputs remain un- 
changed, the demand for the input is in no way dependent on the fixed 
costs. A change in fixed costs arising solely from a change in the 
rewards paid to the fixed inputs will, however, alter the length of time 
for which the firm’s market demand for L can be maintained. 


7-4 The Short-Run Demand Curve: Two Variable Inputs 

The production possibilities open to a firm with two variable inputs 
are reshown in Figure 7.4.1. Given the prices of the two variable in- 
puts, L and K, we can draw isocost lines each showing the different 
combinations of L and K that can be bought with some sum of money. 
When the iso-cost lines are superimposed on the isoquants, the points 
of tangency between them show the maximum output that can be ob- 
tained for each sum spent on the variable inputs — or, in other words, 
the minimum variable costs of different Outputs. When these 
‘minimum cost’ combinations are joined together, we have the expan- 
sion path, and from this we can derive the relationship between output 
per period and variable costs that was demonstrated in Chapter 4. 
Given the expected selling price of the product, and the firm’s desire to 
maximise profits, we can discover the output that the firm will plan to 
produce and sell in each period. And knowing the output that 
promises maximum profits, say M in Figure 7.4.1, we can discover the 
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quantities of Z and K that the firm would use to produce it— that is, Ly, 
and Ky in Figure 7.4.1. Our problem now is to discover how the quan- 
tity of either of the variable inputs that the firm uses to produce its 
profit maximising output will vary as its price changes — that is, to 
derive the demand curves for L and K. 


$i Expension poth 


Figure 7.4.1 


In Figure 7.4.2, OE, is the expansion path at the initial prices of L 
and K. Let us suppose now that the price per unit of input Z falls, the | 
price of K remaining the same. A larger quantity of L can now be 
booght for each sum of money, so that each isocost line in the figure 
will be rotated anti-clockwise about the point where it cuts the vertical 
axis: that is, K,L, swivels to K,N,, KL, to KN, and so on.' The expan- 
sion path, now that L is relatively cheaper, will be OE,. In Figure 7.4.3, 
we have drawn the relationships that are implicit in the expansion 
paths OE, and OE, between total variable costs and output. It can be 
seen that as a result of the fall in the price of L, the total variable cost 
curve shifts'to the right, for each isocost line in Figure 7.4.2 now 
touches a higher isoquant — or, in other words, the variable cost of 
each output is now less than before. The line OR in Figure 7.4.3 shows 
the relationship between output and total revenue at the given 
expected selling price of the product. At the initial prices of the inputs 
Land K, the firm will plan to produce and sell x, of its product per 


1 To keep the figure simple, we are assuming that the fall in the price of X is such that 
each new isocost line touches one of the isoquants that are already drawn in the figure. 
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Figure 7.4.2 


period, and from Figure 7.4.2 we can read off the quantities of L and K 
that it will plan to employ to produce this output. At the new price for 
L, when the total variable cost curve is TVC,, the firm will plan to sell x, 
per period, and from Figure 7.4.2 we can discover what quantities of L 
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and K it would plan to use when doing so. It is clear that the firm will 
employ more of L at its new and lower price. Ina precisely similar way, 
we can discover what quantity of Z the firm would plan to buy at each 
other price at which Z might be bought, and so obtain the demand for 
L. We will find that the planned purchases of L will vary inversely with 
its expected price. 

The price elasticity of demand for L will be the greater the further is 
the new expansion path OE, to the right of O£,. The extent of the shift » 
in the expansion path will depend on the shape of the isoquants, and 
this can be confirmed by briefly revising the concepts of output and 


substitution effects introduced in Section 4.3. 

In Figure 7.4.4, the marginal rate of technical substitution of Z for K 
(or of K for L-MRTS,) falls off rapidly- thatis, the isoquants are highly 
convex when viewed from the origin; when the price of Z falls, the 
isocost line shifts from C, to Cz, and the firm will redistribute its expen- 
diture on the two inputs so as to buy more of both. 


K 
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Figure 7-4-4 


When a fall in the price of one of the variable inputs causes more of 
both to be bought, we say that the two inputs are complementary. In 
Figure 7.4.5, the isoquants are relatively flat— that is, MATS, , declines 
slowly; when L becomes relatively cheaper, the firm will re-allocate its 
expenditure between the two inputs in such a way as to buy more of L 
and less of K. When this occurs, we say that the two inputs are substitutes 
for one another in production. We conclude that the price elasticity of 
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demand for L will be the greater the more easily can L be substituted 
for K in production, and vice versa. 4 


Figure 7.4.5 


7:5 The Long-Run Demand Curve 

The long-run demand curve may be derived in the same way as the 
short-run demand curve. Given the manager’s knowledge of the 
techniques of production, and his expectations of the prices he must 
pay for all the relevant inputs, his planning or long-run average total 
cost curve can be drawn. Implicit in each point on the planning curve is 
a particular combination of inputs, namely that which promises the 
lowest average cost per unit for that output. When the expected selling 
price of the product is known, the planned output of the product and 
the planned purchases of each input are simultaneously deterrhined, 
Thus, in Figure 7.5.1, when the price of the product is p, per unit, the 
firm will plan to produce x, per period with the quantities of inputs 
that give the point R on the planning curve. If the Price of one input (Z) 
should fall, then the manager will have a new planning curve lying 
south and east of the old one. The greater is the relative importance of 
L in each combination of inputs by which the product might be 
produced, the further south-eastwards will it lie. If the expected selling 
price of the product remains unchanged, the firm will plan a larger 
output per period, and will therefore plan to buy more of L and of 
those inputs that are complementary to L, and less of those inputs for 
which L can be substituted. 
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We would expect the long-run demand for L to be relatively more 
elastic at each price for L than the short-run demand for it, for the 
same reasons that.the short-run demand for L will be more elastic 
when L is one of two variable inputs than where L alone is variable. In 
the previous section, we saw that when the price of L fell» Z could be 
substituted for K: in the long-run, the possibilities of substitution are 
wider, for L may then be substituted not only for K but also for the 
other inputs that were ‘fixed’ in the short-run. 


p 


Figure 7.5.1 


7.6 The Total Demand Curve for an Input 
The demand ofan individual firm for an input shows the quantity of it 
that the firm would plan to buy in each period at each price at which it 
might be bought, given the firm’s production possibilities, its objec- 
tive, the price of each other input that it uses or might use, and the 
price at which it expects to be able to sell its product. The role that 
firms play in determining the relative prices of the inputs they buy is 
summarised in the total demand curve for each service. If we wish the 
total demand curve for an input to play this role, then we cannot derive 
it simply by adding together the individual firm demand curves for it. 
We can show why this is so by exploring the implications ofa total de- 
mand curve that is obtained in this way. , 

In Figure 7-6-1, We suppose that the short-run equilibriuni price of 
the product isp per unit and the price of the variable input W per unit, 
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and that the firms are buying WT of the input to help produce pR of the 
-product per period. Let us now suppose that the price of the variable 
input falls to W,: this will cause a rightward shift in the short-run 
supply curve of the product to S,S,. If all firms assume that the price of 
the product will remain unchanged, they will together plan to buy 
W,T, of the input; if they simultaneously implement their purchase 
plans the output per period will be pU, and the:price of the product 


p 
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Figure 7.6.1 
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(assuming that it cannot be stored) will fall to p,. At the price p, for the 
product dnd W, for the variable input, firms will plan to produce p,R, 
of the former with the aid of W,7, of the latter—i.e. the whole ‘demand 
curve’ for the input will shift leftwards to d,d,. A cobweb-type cycle will 
ensue until the product price has reached p, per unit and the final de- 
mand curve for the variable input is ¢,¢,,; firms will then be producing 
Pak, per period with W,T, of the input. If the purchase plans are im- 
plemented seriatim rather than simultaneously, the supply curve of the 
product will move gradually to 5,5, as the ‘demand’ for the input falls 
slowly to d,@,, SO that the price of the product will fali directly top, and 
the planned purchases of the input to W,T,,. In this new position, the 
purchase and sales plans of the firms will again be consistent with one 
another. If all points such as T and T, are joined together, we have the 
total demand curve for the productive service. 

We are already familiar with this kind of problem: in Chapters g, 4, 
5 and 6 we saw that while each firm may make its sales plan on the 
assumption that the price of each input is given, one consequence ofall 
firms implementing their plans would be to change the relative prices 
of some or all of their inputs. Here we see that if all firms make their 
purchase plans on the assumption that the price of the product isa 
datum, one result of all firms putting their purchase plans into effect 
would be to alter the relative price of the product. In both cases, that 
which is a datum or constant for the individual firm in an industry is a 


variable when all firms are taken together. In Chapter 4, we defined the 
h a way that at each price, the sales 


short-run total supply curve in suc z e 1 
and purchase plans of the firms in the industry were consistent with 


one another — i.e. in such a way that we could ‘move along’ itin predic- 
ting the probable direction of changes in relative prices. Here we shall 
define the total demand curve for an input ina similar way, so that at 
each price of the input, the purchase and sales plans of e firms in the 
industry are consistent with one another. This is shown by the curve 


DD in Figure 7.6.1. 

It is clear from Figure 
mand curve for an input (D. 
the service might be bought t! 


7.6.1 that the short-run total or industry de- 
D) will be less elastic at each price at which 
han any of the ‘total demand’ curves (d,d,, 
etc.) that were obtained simply by adding together the individual firm 
demand curves. The elasticity of the total demand curve will depend, 
then, not only on the degree to which each firm can substitute the input 
in question for others as it becomes relatively cheaper, butalso on the 
elasticity of demand for the product. If the demand for the product is 
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less elastic than in Figure 7.6.1, then 7, will lie further to the left of the 
d,d,-curve, and the DD-curve will be less elastic also. Conversely, if the 
demand for the product is more elastic at each price than in the figure, 
the total demand curve for the input will be more elastic also — that is, 
T„ will lie nearer to the d,d,-curve. 

The long-run total demand curve for an input may be derived in a 
manner analogous to that illustrated in Figure 7.6.1. We shall find that 
the long-run total demand curve will be less elastic at each input price 
than the ‘total demand curve’ that is obtained by summing the long- 
run demand curves for the input of all the firms that might plan to use 


it over the long period. We shall find also that the price elasticity of the . 


long-run total demand curve will vary directly with the price elasticity 
of demand for the product. 


7-7 The Firm’s Demand for a Durable Good 
We have so far confined our attention to the demand for inputs 
supplied by men, land, machines or buildings, Firms demand these in- 
puts because consumers (or other firms) demand the products that 
they help to produce, and in this chapter we have described the precise 
manner in which the demand curve for an inputis derived from the de- 
mand curve for the product. Our analysis in this chapter would suffice 
if firms were always able to buy the services rendered by inputs in such 
quantities as they desire. Consumers frequently own land and sell only 
its services to firms; and firms often ‘rent’ or lease machines, as with 
computers. Generally, however, if a firm wants the services of a 
machine, building, or other durable good, it must buy the good itself— 
that is, rather than buy the flow of services per period, it must buy the 
stock from which it stems. We shall conclude this chapter, therefore, by 
describing the derivation of the firm’s demand for a durable good. 
Suppose that a machine can now be bought for £P, that its expected 
life is n periods, and that the firm borrows the money to buy the 
machine at a rate of interest of i per cent per period. We shall assume 
also that the costs of operating the machine are zero and that the firm 
desires to distribute the cost of the machine equally over all the periods 
of its life. In each period, therefore, the manager must set aside a sum 
of money equal to (d+ O . i), where d is that period’s contribution 
towards recouping the initial price of the machine, and P. i is the 
amount of interest that has to be paid in that period on the money he 


borrowed to buy the machine. 
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Now d, the depreciation per period, will be equal to! 


PA 
G+i"— r 


so that the cost per period of the machine will be 
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Given this ‘price’ per period of the productive service rendered by the 
machine, and the price of each other input, the long-run average cost 
curve can be drawn. If the expected selling price of the product is p,, in 
Figure 7.5.1, the firm will plan to produce x, units of output per period 
over the long-run, with the number of machines and the quantities of 
other services implicit in the point R on the long-run average cost 
curve. If the price of the machine should fall, then ceteris paribus the 
‘price’ per period of its services will also fall. As a consequence, the 
planning curve will move south-eastwards and the manager will now 
plan to produce an output larger than x, per period, with more 
machines and other services. In this way, by drawing the planning 
curve appropriate to each price of the machine, we can derive the 
firm’s demand curve for the machine, and itis clear that the number of 
machines demanded will vary inversely with their price. The elasticity 
of the firm’s demand for the machine will depend on the ease with 
which its services can be substituted for other inputs. 

The demand curve for a durable good may be derived in another 
way. The planning curve shows us the minimum unit costs of produc- 
tion of each output: hence, at each output on the curve, the ratio 


1 The sum of money that is set aside in the first payed of the machine's life (d) may be 
lent to another firm and we shall assume that it would pay interest ati per cent per period 
until the lender requires repayment. The same will be true of the sum, d, set aside in each 
subsequent period, The value of d must be such, then, that by the end of the period n, the 
firm will have accumulated a sum of money equal to £P; that is, 


da +i? +da +i? +... + d= P," 
where d(1 + i)"™ is the value which the d lent at the end of period 1 will have reached at 


the end of period n, anid similarly for each other term. This is a geometric progression, 
and when it is summed we have 
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between the price of each productive service and its marginal produc- 
tivity will be the same for all services (see Section 4.1). At the output x,, 
which promises maximum profits when the expected selling price of 
the product is p, per unit, the price of each input will be equal to its 
marginal revenue product, as we have already seen. When the firm is 
planning to produce x, per period with the number of machines and 
other inputs implicit in the point R, then the ‘price’ of the machine's 
services per period must be equal to its marginal revenue product; that 
is: 


P.i.(1 +i" 
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= MRP (1) 


(2) 


l 


The right-hand side of this equation (2), however, is merely the present 
value of the marginal revenue productivity of machines (when the 
planned output is x, per period) over each period of their lives, for the 


present value (PV) of sums of money of MRP accruing in each of then 
periods for which the machine will last is 


py=MRP , MRP , MRP, . , MRP 
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The sum of this geametric progression is: 
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Equation (2) tells us that when expected profits per period are at a 


maximum, -the present value of the marginal revenue product per 
period of machines will be equal to the price at which they can now be 
bought. If the price per machine should fall, then the firm would plan 
to buy as many more machines as were necessary to reduce the 
marginal revenue product per period of machines to the level at which 
their present value was equal to the new price; for only then would the 
expected profit per period be at a maximum in the new conditions. 
The elasticity of demand for machines will depend on the rate at which 
their marginal revenue product per period declines as more of them 
are used, and this in turn depends on the degree to which the services 


of machines can be substituted for other inputs as machines become 
cheaper. 
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The choice of the number of machines that the firm will plan to buy 
is generally made when the manager is making his long-run plan. The 
firm’s demand curve fora durable good, therefore, relates to the long- 
run, and it shows us the number of machines that it will plan to buy at 
each price at which they might be bought, given the manager’s 
knowledge of the techniques of production, his objective, the price of 
each other durable good or input, the rate of interest, the expected 
life of the machine in question and the expected selling price of the 
product. If the rate of interest that the firm uses in making its 
calculations should fall, then the present value of the stream of 
marginal revenue products will rise, so that the firm will plan to buy 
more machines at each price — i.e. the whole demand curve for the 
machine will move to the right. If the rate of interest rises, the demand 
curve will move to the left. If the firm believes that the rate of technical 
development, and therefore of obsolescence, will be slower, and so 
comes to expect the life of each machine to be longer, then the present 
value of the machine will rise and its demand curve will shift 
rightwards. Conversely, if the expected life of the machine is 
shortened, the demand for it will fall. Changes in any one of the other 
determinants of the demand for a durable good will affect the demand 
for it in the same way as they would affect the demand for any other 
input. 

The total demand curve for a durable good may be derived in a 
manner analogous to that illustrated in Figure 7.6.1. The total demand 
will be less elastic at each price than the ‘total demand’ that would be 
obtained simply by adding together the demand curves of all the firms 
that might plan to use that good in the long-run. We shall find also 
that, ceteris paribus, the elasticity of the total demand for a durable good 
will vary directly with the price elasticity of demand for the product 
that it helps to produce. 

In this chapter, we have described how the total demand for a 
durable good or input is derived from the demands of the individual 
firms for it. The total demand curve for an input summarises the part 
that firms play in determining the relationship between the prices of 
the things that they buy. In the next chapter, we shall study the sales 
plans of consumers and try to discover how consumers, in implemen- 
ting their sales plans, help to determine the relative prices of the 


productive services they sell. 


The Sales Plan of the Consumer: 


The Supply of Effort 


8.0 Consumption Time and Work Time 
The members of a household or family are not just consuming units. 
They also own factors of production, or inputs, which they sell to produc- 
tion units. In the typical case, the consumersupplies some inputs to the 
firm, where the firm may be a private or public enterprise, hospital, 
government department, or whatever, as long as the unit is engaged in , 
productive activity. The most important input supplied by consumers 
is labour or effort, and the price per unit at which this labour service is 
sold is the wage-rate. We can now develop the model of consumer 
behaviour, presented in Chapters 1-2, to explain how the level of the 
consumer’s income is determined. A 
In selling his labour the worker is buying a money-income that can 
be used to sustain himself and his family, both now and in the future. 
The sustenance and satisfaction that any given money-income is 
expected to provide depends on the family’s tastes and preferences for 
the goods and services of everyday consumption, and the prices thatit 
expects to have to pay for them. When he is not working, however, the 
worker may play with his children, dig his garden, or watch television. 
Since there is a limit to the number of hours at his disposal each week, 
the more hours he sells for income by working the fewer hours he will 
have in which to indulge his other interests. How he will dispose of his 
time between working for money-income, and pursuing these other 
interests for his own pleasure, will depend on his tastes for each and on 
his preferences for different combinations of them. In addition, of 
course, the individual’s supply of labour will be constrained by factory 
laws, safety regulations, legal contracts, union regulations, and,so on, 
For the moment, however, we assume that the individual is free to vary 
his labour supply, within limits at least. His supply will be measured in 
units of time: hours per day or per week. 
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Now, in supplying more labour the individual secures more in- 
come, but he must surrender some of his ‘consumption time’ — the 
amount of time he spends in consumption activities (including sleep). 
Hence, the consumer must be able to rank various alternative com- 
binations of work time and consumption time. Since more work time 
means more commodities, this choice context is equivalent to 
choosing between consumption time (leisure) and commodities. 
We now state an important proposition: 


The individual consumer is assumed to rank alternative combinations of 
consumption time and commodities in accordance with the axioms of con- 
sumer preference stated in Chapter 1. 


This proposition enables us to analyse the individual’s willingness to 
supply effort in terms of the, by now, familiar indifference map. 
Instead of choosing combinations of commodities, however, the in- 
dividual-now chooses combinations of consumption and work time, 
or, as it is usually described, combinations of leisure and work. 


v 


8.1 Optimal Allocation of Time N 

Figure 8.1.1 describes the indifference map of the individual choosing 
combinations ofwork and consumption time. Some attention needs to 
be paid to the units of measurement on the axes. On the horizontal 
axis we measure consumption time (leisure time) Tc. Clearly, however, 
there is’a limit to To set by the number of hours ina day, or in a week. 
To remind us of this, the vertical dashed line is included to set a 


> 


‘bound’ to the right-hand part of the figure. Since there is a fixed . 


amount of time, 7, it follows that time not spent in consumption ac- 
tivities must be spent in work time, Ts. Hence, by definition, 

To + Tg =T (a) 
and T; is also measured on the horizontal axis: as we move along the 
axis Tp is reduced. 

Note, too, that the region where Tc approaches zero is also unlikely 
to be ‘occupied’ by indifference curves since it implies working 20-24 
hours a day. Sheer physical needs would not permit this. 

On the vertical axis a “composite commodity’, X, is measured. This 
can be construed as some collection of all commodities to which, in 
turn, we can attach some composite ‘price’, p. The vertical axis 
therefore measures income, and 

e be (2) 
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Prices are assumed to be constant so that money-income equals real 
income. Assuming that.the individual is not subject to the ‘money il- 
lusion’, the choice he exercises will be Between consumption time and 
real income.! 

But income is also equal to the wage-rate, W, multiplied by hours 
worked, Tp. Hence 


Yo=T,.W=p-X. (3) 
Multiplying equation (1) by W, gives ` 
W- Tet W- T= W.T (4) 
‘and substituting W . Ts = p . X in equation (4) gives 


W.Te+p.X=W.T, 
or bp-X=W.T-W.Teo (5) 


Equation (5)? is the equation of the relevant ‘budget line’, with a slope 
of —W. However, since the constraint on the individual, in this case, is 
not his income, the term ‘budget line’ appears redundant. It is time that 
is fixed in amount, so that the appropriate term might be ‘time con- 
straint line’. 

The value of consumption time is given by W, and the optimal 
allocation of time between work and consumption time, is given by the 
point of tangency, A, in Figure 8.1.1. At A, an amount of time OT. is 
devoted to consumption time, and TcT to work. The corresponding 
income level is Yo. Thus, given the wage-rate W, the consumer's in- 
come is determined by his preferences for work and leisure. 

Just as commodity prices were assumed to be exogenously deter- 
mined in the previous model, so the current model assumes the wage- 
rate is determined in the market for labour. 

At the point of tangency, the rate of substitution of income for con- 
sumption time (the slope of the indifference curve) therefore equals the 


, wage-rate, that is, AY, 


AT 


=W. 


! We are all familiar with the idea that money-income can rise without us being any 
better off in ‘real’ terms. This will happen if the rise in money-income is counter- 
balanced by a change in prices such that we can only buy the same amount of goods as 
before. Ifa consumer reacts to an increase in money-income by purchasing more goods, 
even though his real income is constant, he is said to be subject toa ‘money illusion’ (see 
Section 2.0). 4 


>The equation could of course have been derived immediately si 
=W. T= WT-I)=W.T-W. Te. iately since 
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Figure 8.1.1 


8.2 The Supply Curve of Labour : 
Equation (5) shows that a change in (a) the worker’s tastes and prefer- 
ences for leisure and income; or (b) commodity prices; or (c) the wage 
rate; will alter the amount of labour supplied. 

If the prices of the goods and services that the individual plans to 
buy should rise, then each sum of money-income will buy less of these 
things than before. From the individual’s point of view, then, itis as if 
the prices of the things he buys remain unchanged while the hourly 
wage-rate falls. The consequences of changes in product prices 
therefore will be similar to changes in opposite directions in the wage- 
rate. 

The possible reactions to changes in the wage-rate are illustrated in 
Figures 8.2.1 and 8.2.2. The figures are drawn so as to exclude the 
‘unlikely’ and ‘unattainable’ regions noted in Figure 8.1.1. Since in- 
come rises, the individual is able to secure the same amount of con- 
sumption time as before, and more income. Hence the time coast 
line shifts outwards to the right, pivoting about the point A in each 
figure. Each new line corresponds tea higher wage-rate. The steeper 
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Figure 8.2.1 


the line, the higher is the wage-rate (we showed that the gradient 
equalled the wage-rate in Section 8.1). 

In Figure 8.2.1 the effect is to increase the amount of time deyoted to 
consumption, a result which seems intuitively acceptable. As wage- 
rates rise; then, the individual reduces his supply of effort, as is shown in 
Figure 8.2.3, In Figure 8.262, however, increased wages lead to reduced 


Figure 8.2.2 


The Supply of Effort 177 


Figure 8.2.3 


consumption time, and hence increased work time. This corresponds 
to the situation shown in Figure 8.2.4. Notice that neither curve is 
defined for very low wage-rates since individual needs will be such as to 
force people to work at subsistence level incomes: no notion of ranking 
work and leisure time is applicable at these points. 


Figure 8.2.4 
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Figure 8.2.2°contains a hint that the supply curve of labour might 
comprise both aspects of Figures 8.2.3 and 8.2.4. Thus, at W, the PCC 
curve — analogous to the PCC curves cf Chapter 2 —is beginning to 
slope to the right, as in Figure 8.2.1. It is reasonable to suppose, 
therefore, that the supply curve will appear as in Figure 8.2.5: sloping 
upwards at first, and then bending backwards as the individual 
becomes more affluent and places higher and higher values on-his 
leisure time. 


{ Se 


Figure 8.2.5 
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8.3 Income and Substitution Effects 

Thus far we have merely shown that the direction in which the number 
ofhours that the worker is willing to work will alter when the wage-rate 
changes depends on his indifference map. The characteristics of the in- 
difference map that determine the kind of reaction can be described in 
another way. In both Figures 8.2.1 and 8.2.2 the worker is ‘better off’ 
the higher is the hourly wagé-rate, for the points P,, P, P, lie on 
Progressively higher indifference curves. We may think of the rejection 
of P, and the adoption of P,, when the wage-rate rises from W, to W,, 
as a ‘movement along the curve P,P,P,. The ‘force’ (namely, the rise in 
the Wwage-rate) that pushed the worker in this direction can be thought 
of as being the resultant of two other forces. First, when the wage-rate 
rises, the worker may have more income and the same leisure, or more 
leisure and the same income. Either way he is better off. It is as if the 
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wage-rate had remained unchanged and the worker had been given a 
sum of money equal to AB in Figures 8.3.1 and 8.3.2. A time-constraint 
line is drawn through B, parallel to the initial one through A. The 
move from P, to P, in each figure is an ‘income effect’, because the in- 
crease in consumer satisfaction that foilows a rise in the wage-rate is as 
if the consumer had received an income of AB from some source other 
than his labour. 


% 


—__—_—_—_———_| 
Figure 8.3.1 


—— r o 
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Figure 8.3.2 
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If the income effect alone operated, the effect in Figure 8.3.1 is to 
lead to more consumption time being chosen, and in Figure 8.3.2 toa 
smaller reduction in consumption time. The movement from P, to P, 
is, in each case, the substitution effect: as the wage-rate rises, leisure 
becomes relatively more expensive since the sacrifice of work time for 
leisure time involves the surrender of increased purchasing power over 
commodities. Hence, the substitution effect is always positive with 
respect to an increase in the wage-rate: income will tend to be sub- 
stituted for leisure, and more labour is supplied. In Figure 8.3.1 the 
combined result of the income and substitution effects is to reduce the 


supply of effort, whereas in Figure.8.3.2 the effect is to increase the 
supply of effort. 


8.4 The Effort-Demand for Labour! 
It is possible to describe the Previous results in an alternative fashion. 
Table 8.4.1 shows the relationship between the wage rate and the 
number of hours worked. The schedule corresponds to Figure 8.2.5 — 
the backward-sloping supply curve. In selling his effort, the worker is 
buying income. The “effort-price’ that he must pay for £1 of income is 
the number of hours he must work in order to earn £1 at the ruling 
hourly wage-rate. Thus, if the wage-rate is 30 pence per hour, he must 
work for 100/30 = 3.3 hours to earn £1. The amount of income which 
he demands is equal to the hourly wage-rate multiplied by thenumber 
of hours for which he would plan to work: thus, when the wage-rate is 
30 pence per hour, he is willing to work for 36 hours — that is, he is 
demanding an income of 30 X 36, or 1,080 pence per week. The effort- 
price of a unit of income is calculated for each hourly wage-rate in 
column (4), and the total income that the worker demands at each 
wage-rate is set outin column (3) of Table 8.4.1. In Figure 8.4.1 we plot 
the income that would be demanded at each effort-price of income; 
when the points are joined together, we have the individual’s demand 
curve for income in terms of effort. 

The effort-price elasticity of this demand curve may be measured by 
the total expenditure method described in Section 2. 5. Thus, when the 


a discussion of the effort-price approach, see L. Robbins, 


for Income in Terms of Effort’, Economica, 1930, reprintéd in American Economic 


Association, Readings in the Theory of Income Distribution (Allen and Unwin, London, 1 950). 
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Table 8.4.1 
Wage-rate Hours Total income Effort-price 
(pence worked _ demanded per unit 
per per (pence ` ofincome 
hour) week per week) (hours per 
5 £1) 
(1) (2) (3) (4) 
30 36 1080 8-0 
31 40 1240 77 
32 44 1408 75 
33 48 1584 7:3 
34 47 1598 7:1 
35 46 1610 6-85 
36 45 1620 6-67 
37 44 1629 6:5 


effort-price is 8 hours per £1 (i.e. when the hourly wage-rate is 30 
pence), a weekly income of 1,080 pence is demanded, and the worker’s 
total expenditure of effort in buying this income is 36 hours; when the 
effort-price falls to 7-7 hours per £1 (i. e. when the hourly wage-rate is 


' 31 pence), a weekly income of 1,240 pence is demanded, and the 
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Figure 8.4.1 
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worker’s total effort-expenditure is 40 hours. In this range of the de- 
mand curve, the total effort-expénditure rises as the effort-price falls— 
that is, the worker’s demand for income in terms of effort is relatively 
elastic.-It is clear that the effort-expenditure is merely the number of 
hours that the worker is willing tc work at a particular wage-rate— and 
these are given in column (2). By comparing columns (4) and (2) of 
Table 8.4.1, then, we can see immediately whether the worker’s de- 
mand for income in terms of effort is relatively elastic or relatively in- 
elastic: as the effort-price falls from 8-0 to 7-3 hours per £1 (i.e, as the 
wage-rate rises from go to 3g pence per hour), the demand for income 
in terms of effort is relatively elastic; at effort-prices lower than 7-3 
hours per £1 (i.e. at wage-rates higher than 3g pence per hour), the de- 
mand for income in terms of effort is relatively inelastic. 

We may sum up thus far as follows: It has been observed that when 

the hourly wage-rate rises, some workers offer more hours of their 
labour for sale and some offer less. From these facts we inferred the 
shape of the leisure-income indifference curves. The fruit of our in- 
difference analysis was not an explanation of why a worker reacts to 
higher hourly wage-rates in the way that he does, but rather a 
classification (under the headings: tastes and preferences for income 
and leisure, prices of products, etc.) of the different influences that 
affect his decision. The segregation of the substitution and income- 
effects of a rise in hourly wage-rate, and the concept of the elasticity of 
the demand for income in terms of effort, merely offer alternative ways 
in which these same facts can be communicated to others: if, when the 
wage-rate rose from go to 33 pence per hour, an individual reduced 
the number of hours for which he was willing to work per-week, we 
may describe his behaviour in precisely these words, or we may say that 
for him the income-effect of the increase in the wage-rate outweighed 
the substitution-effect, or we may say that his elasticity of demand for 
income in terms of effort was less than unity. All this, however, does 
not help us to predict how he would react if another wage change 
should occur, for we cannot establish by empirical investigation the 
precise characteristics of his indifference map, or the relations between 
his income- and substitution-effects, or the elasticity of his effort- 
demand for income. If we wish to predict the probable consequences 
of a rise in the wage-rate, we must discover some criteria by which we 
can recognise whether a worker falls into the group that will work 
fewer hours, or into the group that will work more hours, per week. 
We look at this issue briefly. 


The Supply of Effort 183 


Where the wage-rate has been at a certain level for some time, so 
that the worker has become accustomed (or reconciled) to the standard 
of living that it can command, we commonly find that the number of 
hours worked falls as the wage-rate rises. This tendency will be the 
stronger the more exhausting the work that he is doing, and the more 
numerous the opportunities for passing leisure-time inexpensively. 
Where the prevailing wage-rate does not enable the worker to achieve 
the standard of living to which he aspires, or to maintain the standard 
to which he has become accustomed in the past, the number of hours 
that he is willing to work wili usually vary directly with the wage-rate 
per hour. The prospect (or fact) of marriage and children, for example, 
and the expenses that attend them, may induce this kind of behaviour. 
Indeed, it is conceivable that more hours may be worked, not merely 
because the worker aspires to a higherstandard of living, but because 
he aspires to more expensive hobbies. 

We have now derived the supply curve of labour-service of an in- 
dividual worker. The total or market supply curve of labour-services in 


a particular ‘industry is obtained by summing together these curves — 


that is, by adding the number of hours that each worker is willing to 
work at each hourly wage-rate. The shape of the total supply curve of 
labour-service from those possessing a particular skill will depend on 
the degree of their preferences for leisure as opposed to income. If the 
preferences for leisure are strong, we would expect the total supply 
curve to have the same shape as that drawn in Figure 8.2.3; if the in- 
dividual indifference maps are, on balance, like that illustrated in 
Figure 8.2.2, we would expect the total supply curve to be like that 
drawn in Figure 8.2.4. 


8.5 Long-Run Supply 

In this chapter so far we have assumed that the worker’s current 
behaviour is circumscribed by past decisions. Some time in the past he 
acquired a certain skill. While this decision binds him, he is limited in 
revising his sales plan to the various ways in which the total time at his 
disposal can be allocated between leisure and work; and we have 
illustrated his choice of that allocation of his time that promises him 
the maximum utility, given his expectations about the hourly wage- 
rate and the prices of the products he may want to buy. We shall call an 
analysis that is so confined a short-run analysis, and contrast it with a 
long-run analysis which explores the choice of a sales plan when the 
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worker may choose what skill to acquire. We shall now describe the 
choice of a long-run sales plan by consumers, and show how the long- 
run supply curve of a particular kind of labour-service may be derived 
from the manner in which consumers revise their sales plans as relative 
wage-rates alter. 

When a worker makes a long-run sales plan, he is deciding what 
kind of labour-service to sell — that is, what skill to acquire. Our 
problem is to describe the range of choice that faces the workerand the 
considerations that influence his final decision. We shall seek its solu- 
tion by taking the simplest example, namely, that of someone who has 
reached the legal minimum age at which he may undertake full-time 
employment. The range from which he must choose is merely a 
catalogue of all the skills or ‘occupations’ of which he is aware, Some 
of these may be eliminated by his assessment of his own abilities and 
potentialities. From the occupations that he feels competent to enter, 
he will make his choice in the light of (a) his attitude towards the type of 
work — whether manual or mental, monotonous, or exciting, hazar- 
dous or safe — that each occupation requires, and the conditions in 
which it must be performed — whether outdoor or indoor, sitting or 
standing, and so on; (b) his estimate of the time and cost of preparing 
himself for each occupation; and (c) his expectations of the income per 
period that he might earn were he to enter each occupation. For many 
workers, the second of these may drastically narrow the range of 
choice, for they may neither possess nor be able to acquire the money 
that is needed to meet the costs of being trained for certain oc- 
cupations: for them, itis as if the costs of becoming a doctor or lawyer 
or school-teacher were infinitely large. As economists, we can say little 
more than that the worker will choose that occupation that he prefers, 
and we presume that in making his choice he in some way adds 
together the relative income he would hope to earn were he to pursue 
each occupation, the relative attractiveness to him of the kind of work 
it requires, and the relative social esteem in which it is held. A worker 
who already possesses a skill will be influenced by similar con- 
siderations in deciding whether or not to acquire a new skill. 

The long-run decision of a worker will be revised if there is any 
significant change in his estimate of his own capacities, in his attitudes 
towards the type and condition of work in different occupations, in the 

relative costs of Preparing himself for different occupations, or in the 
relative money-incomes he expects to earn were he to enter them. We 
cannot derive a long-run supply curve for the individual worker from 
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the way in which his sales plan would be revised when the relative 
prices’of different kinds of labour alter, for in the long-run the worker 
is choosing between different full-time occupations. Given all the 
other influences that affect his choice, at one set of relative’prices he 
might decide to become a school-teacher; at another a carpenter; and 
at yet another he might plan to become an agricultural labourer. From 
the manner in which each individual worker will revise his long-run 
sales plan as relative wage-rates (or relative salaries) alter we can, 
however, derive the long-run supply curve of carpenters, or of school- 
teachers, or of workers to any other occupation. We can do this in the 
following way. 

Let us suppose that all the influences that we have listed remain the 
same, but that the hourly wage-rate of, say, carpenters rises. As a con- 
sequence, we would expect more.new entrants to the labour market to 
plan to become carpenters, and some of those who had previously 
chosen other occupations to revise their decisions and train as 
carpenters. Initially, the ‘new’ carpenters would probably be drawn 
from occupations that required similar abilities and offered similar 
conditions to the trade of carpentry. As the wage-rate that carpenters 
might earn rose further, however, the ‘new’ carpenters might be drawn 
from semi-professional or professional occupations — for there is 
some wage-rate that might induce even professors and surgeons to ply 
this trade. The higher is the wage-rate that firms are willing to pay for 
carpenters’ services, therefore, the larger the number of workers who 
will plan to become carpenters, and vice versa, so that the long-run 
supply curve of carpenters will slope north-eastwards as in Figure 
8.5.1. 

The elasticity of the supply of carpenters is the responsiveness of the _ 
number-of carpenters to\changes in the relative wage-rate, and it is 
measured by dividing the proportionate change in the number of 
workers who are planning to work as carpenters by the small propor- 
tionate change in the expected wage-rate. In the absence of special 


~~ measures by trade unions or professional associations to exclude new 


entrants, we would expect the long-run supply curve of labour-service 
to any particular occupation to be relatively elastic, for as the wage- 
rate that can be earned in it rises, workers will'be drawn from other oc- 
cupations that are held in comparable social esteem and that require 
similar abilities and training expenses. The elasticity of the lang-run 
supply of labour-service to an occupation. will generally be Positive. 
and it will always be greater at each wage-rate than that of the short. 
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run supply curve, for in the long-run the entry or exit of new workers 
will generally outweigh variations.in the number of heurs for which 
each man that is in the trade is willing to work. It is possible that the 
long-run supply curve of labour to an occupation that lies at the bot- 
tom of the ‘occupational ladder’ may have a negative elasticity over a 
part of its range: for this to happen, it must beso unremunerative that 
workers are not drawn into it from occupations that lie immediately 
above it in the occupational scale, even when its wage-rate rises over 
this range. 
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Figure 8.5.1 


8.6 The Sales Plan for the Services of Land 
Some consumers are likely to be landowners and can therefore sell 
land or the services of land. Just as the consumer could decide to use 
part of the fixed time available to him for supplying a labour-service 
and the remainder for ‘leisure’, so the landowner can supply part or all 
of his land for productive purposes — housing, agriculture, and so on— 
and retain part or all of it for his own consumption purposes— as a gar- 
den or amenity area for his personal use. The decision about how best 
to use the land is therefore analogous to the decision about how best to 
use available time. The basic difference is that the consumer cannot 
supply productive setvices for the entire period of time available to 


him — he needs some leisure — but he can supply all of his land if he so 
chooses. : 
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In supplying land, therefore, the consumer’s problem is to select the 
best current use of that land. We can define the short-run as a period 
within which the current use cannot be changed. Obviously, the short- 
run will vary according to the type of land and its current use: 
agricultural land may be quickly converted into building land, but not 
vice versa. In the short-run then, the supply of land by individual con- 
sumers will be fixed and hence the market supply curve will be fixed 
(perfectly inelastic) as well. In the longer run, of course, the use can be 
changed. If the consumer behaves in the same manner as suggested in 
Chapters 1 and 2, he will switch the use of his land as soon as the 
expected flow of services from that land, when changed to another use, 
exceeds the value in its current use. More strictly, the use will change ' 
when the present value of the net yields. from the alternative use 
exceeds the present value in the current use. Of course, the consumer 
may be comparing a land use that has an income flow — renting the 
land for agricultural use, say — with one that has no cash flow, e.g. 
preserving the land for amenity purposes. Nonetheless, the principle 
remains the same. All that we need to say is that he compares the 
respective present values of the wtility from each use. 

Where markets function properly, these alternative use values can 
be compared by looking directly at the current price of land. Land 
values are, in effect, market expressions of the present value of the ser- 
vices that the land can provide. 


) 


The Sales Plan of the 
Consumer: Saving and Savings 


9.0 The Saving Plan 

By saving we mean that part ofa consumer’s income that he decides not 
to spend. To date, we have assumed all income was spent—i.e.thatthe . 
consumer operated at a point on the budget line. This analysis remains 
correct provided we modify the budget line to refer to income 
available for consumer-good expenditure — i.e. that income left over 
after the saving decision has been made. For any period ¢ then, we have 


< 5 =Y,-C, 


where S, is saving, Y, is income, and C, is consumption expenditure, 
What we are now interested in is not the way in which C, is distributed 
over alternative goods, but the prior decision to distribute income 
between saving and consumption-expenditure. f 

Saving is distinguished from savings: the latter refers to the con- 
sumer’s wealth at any point in time. The consumer’s problem as far as 
savings is concerned is how to distribute his wealth over the various 
assets — i.e. in what form to hold his savings. This decision is in- 
vestigated in Sections 9.1 and 9.2. 

In making a saving plan, the consumer is deciding how much of the 
income he expects to receive in the period lying ahead he will plan to 
spend on buying consumption goods during that period, and how 
much of it to reserve for buying consumption goods in future. The 
manner in which he will dispose of any given income between con- 
sumption and saving will depend on the relative intensity of his desires 
for consumption now and consumption in the future, and on his es- 
timate of its relative Capacity to satisfy these desires. We shall illustrate 
the influence exercised by each of these bya simple example. Let us 
suppose that the consumer is making his plan at the beginning of 
period ¢, and that his planning horizon encompasses two consecutive 
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periods — period ¢ (the present) and period ¢ + 1 (the future). In Figure 
9.0.1, we measure quantities of present goods on the vertical axis (Cy), 
and quantities of future goods on the horizontal axis (C,). Each point 
that lies between these axes will represent a combination of some 
quantity of present goods with some quantity of future goods, and 
each combination will promise some level of unity to the consumer. 
The consumer’s preferences as between different combinations of pre- 
sent and future goods can be illustrated on the figure by indifference 
curves. We have assumed that each indifference curve is convex to the 
origin. 


OC =Y, 1p: CD= halili) p, 
OA = Yrs / Prsi AB=Y, (+i), 
FC = S,/p, AE =S, (1+i\/P, 4 


i p= present period’s price-level 
Pra= next period's expected price—level 


) Figure 9.0.1 
{ 


Our assumption that each indifference curve is convex to the origin 
can be stated in another way. We shall define the marginal rate of sub- 
stitution of future for present goods as the quantity of future goods the. 
loss of which in the estimation of the consumer would justbe compen- 
sated by an additional unit of present goods. The assumption that the 
curves are convex is, then, an assumption that the marginal rate of 
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substitution of future for present goods decreases. An alternative 
name for this marginal rate of substitution is the marginal rate of time 
preference. The indifference map in Figure 9.0.1, then, shows us the 
consumer's tastes (as at the beginning of period ¢) for present and future 
goods and his preferences as between different combinations of them. 
The ability of the consumer to obtain present and future goods will 
depend on the incomes he expects to receive and the prices he expects 
to have to pay for consumption goods and services in periods ¢ and 
t+ ı respectively, the rate of interest, and the stock of savings he 
possesses at the beginning of period ¢. The way in which these limit his 
ability to satisfy his present and future desires can be shown in F. igure 
9.0.1. We shall suppose that the expected incomes are Y, and Y, , , 
respectively, that the rate of interest is i per cent per period and that 
savings are initially zero. If the consumer were to eschew all present 
expenditures, the total monies at his disposal in period ¢ + 1 would 
consist of the income he expects to receive in that period plus the value 
of his current income and the interest he could earn on it by lending it, 
rather than spending it, during period ¢—i.e. in period ¢ + 1 he would 
have ¥,,{ + Y, (1 + i) available for spending on consumption goods and 
services. Given the prices that the consumer expects to rule in period 
t+ 1—p,,,— we can calculate the quantity of goods that this mone 
would buy: in Figure 9.0.1, we assume that Y, , , would buy OA goods 
(=Y, + fpe +1), and Y1 +i) would buy AB goods (= Y, (1 + i)/p, , ,), 
so that the consumer’s total command over ¢ + 1 goods if all his spend- 
ing were done then would be represented by OB. If the consumer 
were to concentrate all his spending in period ¢, the sum of money at 
his disposal would consist of the income of period ¢— i.e. Y,— and the 
‘present value’ of the income he expects to receive at the beginning of 
period ¢ + 1. If the consumer wants to spend next period’s income 
now, he must borrow now from other consumers or firms, and pay in- 
terest on the loan until it can be repaid when the income of Y, 41. ac- 
crues at the beginning of period¢ + 1. The sum which he borrows must 
be such that the principal and the interest on it will be e 


c tnei qual to Y, , , at 
that time — i.e. it must be Y, , ,/(1 + i).! Given the expected prices of 


consumption goods and services during period £, Y, will buy OC (= Y 
divided by., which is an index of the prices of consumption goods in 


MEY, , :/(1 + i) is borrowed at the beginning of period ¢, the sum that the consumer 
will owe at the beginning of period t + 1 will be ¥,, /(1 + i) plusi. Y, , ,/(1 + i), which is 
Y, + /(1 + i) all multiplied by (1 +i) or Y, , ı— ie. the sum of money available at the 
beginning of ¢ + 1 to repay the principal of the loan and pay the interest on it. 
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period ¢), and the present value of Y, , , will buy CD (=Y, , ,/p, (1 + ù), 
so that if all the consumers spending were done during period ¢, he 
could buy OD present goods. 

The straight line joining D and B passes through all the com- 
binations of present and future goods that the consumer could enjoy 
given expectations about his income, the relative prices of present and 
future goods and the rate of interest. Of these, he will prefer that 
denoted by P, where the line DB is tangential to one of the indifference 
curves: that is, he will plan to consume OF present goods during 
period ¢, and OE goods during period ¢ + 1. During period ¢, he will ” 
save a sum of money (S,) that would command FC present goods; in 
period ¢ + 1, he will spend Y, 41 plus the then value of S,, which will be 
$,(1 + i) and which will command AE goods in that period. He is plan- 
ning to save in period ¢ and to dis-save in the subsequent period. In 
Chapter 1, we assumed that the consumer had already decided upon 
his planned consumption expenditure per period; we have now shown 
how that choice is made. 

The consumption-saving plan represented by the point P in Figure 
g.0.1 will be revised if there is any change in the consumer’s tastes and 
preferences, expectations about present and future incomes and 
prices, the rate of interest, or in the stock of savings. We shall illustrate 
the consequences of a change in any one of these. 

First, the effects on the consumption-saving plan of a change in 
tastes and preferences. Let us suppose that a consumer plans to save 
more and spend less on consumption, while savings, incomes, prices 
and the interest rate remain unchanged. The cause of this revision in 
his plan must lie in some change in his tastes and preferences — he may 
have experienced some sudden psychological conversion that leads 
him to value future goods more highly than before. The new pattern of 
tastes and preferences is illustrated in Figure 9.0.2: there, each in- 
difference curve is relatively steeper near the vertical axis and relatively 
flatter as itapproaches the horizontal axis, so that P, in Figure 9.0.2 lies 
south and east of P in Figure 9.0.1. Alternatively, we may say that the 
quantity of future goods that the consumer would surrender for each 
unit of present goods is now less than before. Conversely, if the con- 
sumer plans to save less, ceteris paribus, it must be because he has 
become less thrifty, and the implications of this change in his tastes and 
preferences can be seen by assuming that Figure 9.0.2 illustrates the in- 
itial position and by comparing this with Figure 9.0.1. 

Second, the effects of a change in the rate of interest. In Figure 9.0.8 
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all the combinations of present and future goods that the consumer 
could buy at the given expected prices and incomes and rate of interest 
ofi per cent per period lie on the line BD. If the rate of interest should 
fall to i, per cent per period, ceteris paribus, this ‘budget’ line will move 
to B,D,, for now that the interest rate is lower, the command of the 
consumer over.present goods will be greater and his command over 
future. goods will be less. The power to acquire present goods rises 
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Figure 9.0.2 


because the present value of next period’s income (CD in Figure 9.0.1) 
rises when the interest rate falls; command over future goods falls 
because the yalue in the next period of this period’s income (AB in 
Figure 9.0.1) falls when the interest rate falls. Of the combinations 
lying on B,D,, the consumer will choose P, where B,D, touches an in- 
difference curve. We know from experience that planned saying may 
fall or rise as a result of a relatively small fall in the interest rate. By in- 
trospection, we can easily adduce reasons why either reaction may oc- 
cur. If the lower rate of interest is expected to rule indefinitely, and if 
the consumer is intent on enjoying a given income from his savings 
over some span of future periods or on accumulating a given stock of 
savings at some future date, he may plan to save more now than 
before; and his tastes and preferences as between present and future 
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goods would be illustrated in Figure 9.0.3(a). Typically, however, we 
would expect planned saving to fall when the rate of interest falls, for if 
all other things remain the same, each sum of money that is set aside 
now will command a smaller quantity of goods in the next (or any 


CF = planned saving in period ¢ when 
& c interest rate is /% 


CF,= planned saving in period ¢ +1 when 
interest rote is /% 
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future) period the lower is the rate of interest: this more usual reaction 
is shown in Figure g.0.3(b). Conversely, if the rate of interest were to 
rise toi, per cent per period, the ‘budget line’ would move to B,D,, and 
the new consumption-saving plan would be denoted by P,. At P, 
planned saving will generally be greater than at P, though it might be 
less. The relationships between planned saving and the rate of interest 
that are implicit in Figures 9.0.g(a) and (b) are shown explicitly in 
Figures g.0.4(a) and (b). Irrespective of the direction of the change in 
planned saving, there is evidence to suggest that its magnitude is 
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stnall: that is, in our jargon, the interest-elasticity of saving, while it 
may be positive or negative, will usually be ‘low’ — that is, near to zero. 

Third, the effect on the consumer’s consumption-saving plan of a 
change in present and future incomes. Let us suppose that income in 
period trises, tastes, the rate of interest, and expectations about future 
income and present and future prices remaining the same. The con- 
sequences are illustrated in Figure 9.0.5 by a movement of the ‘budget 
line’ from BD to B,D,, and a changé in the consumption-saving plan 
from that denoted by P to that denoted by P,. The consequences of any 
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other possible change in present income, all other things remaining 
the same, can be illustrated in a similar way. The relationship between 
present income and planned saving that is implicit in the points P, P,, 
etc., in Figure 9.0.5 as shown in Figure 9.0.6. Most empirical studies 
have concluded that planned saving varies in the same direction, 
though not, of course, in the same proportion, as income, and the 
shape we have given to the indifference curves in Figure 9.0.5 is such as 


1 It can easily be shown that B,D, will be parallel to BD. The slope of BD is equal to 
¥,+Y,, Ma +i/p, divided by (Yı + ı + Y, +i) pı — that is, to p 4, (1 + i)/p,. The 
slope of B,D,, which is the ‘budget line’ when the present income has risen to Y, is 
(Y, + Y; 4 Ma + d/p, divided by (Yiea+ Y, (1 + Ùb, + 1, >thatis, p,, 1 (1, + d/p,. 
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to give this kind of behaviour. At very low incomes, savings may be 
negative — that is, there may be dis-saving — for the consumer might 
then be forced to realise his past savings, or, lacking these, to borrow 
money to supplement his income; as his present income rises, saving 
soon becomes positive as it rises also. The relationship between the 
consumer’s planned saving and his present income that is portrayed in 
Figure 9.0.6 is called his propensity to save. Implicit in this is a 
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Figure 9.0.6 


relationship between planned consumption-expenditure and present 
income. This latter can be shown on the figure by drawing a line witha 
slope of 45° through the origin: since the consumer plans to spend that 
part of income that he does not plan to save, the planned 
consumption-expenditure at each income will be equal to the vertical 
distance between the propensity-to-save line and the 45° line at that in- 
come. Thus, if the present income were OM (= MN), planned saving 


Saving and Savings 197 


would be MR and planned consumption-expenditure RN. The 
relationship between consumption and present income is shown 
explicitly in Figure 9.0.7, this relatidnship is called the propensity to 
consume. 
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Figure 9.0.7 


The propensity to save (consume) schedule that is graphed in Figure 
9.0.6 (Figure 9.0.7) shows us the amount that the consumer would plan 
to save (consume) at each level of present income, if his tastes and 
preferences, the rate of interest, his expectations about his future in- 
come and about present and future prices, all remained unchanged. 
The proportion of each income that the consumer would plan to save 
(consume), ceteris paribus, is called the average propensity to save (consume): 
in Figure 9.0.6, the average propensity to save when present income is 
OM is equal to MR/OM, and the average propensity to consume at the 
same level of income is equal to RN/OM. As we have drawn the 
schedule, the former rises continuously and the latter falls continuous- 
ly as income rises. The rate of change in planned saving (consump- 
tion) as present income changes is called the marginal propensity to save 
(consume) and it is measured by the slope of the propensity-to-save 
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(consume) line over the appropriate range of income. In our figures, 
the propensities to save and consume are drawn as straight lines, so 
that the marginal propensities to save and consume are the same at 
each income. From the manner in which we have measured them, itis 
clear that the marginal propensities to save and consume, at each level 
of income, when added together will be equal to unity. 

In the same way, we may illustrate diagrammatically the manner in 
which the consumer’s consumption-saving plan will be revised if his 
expectations about future income changes, his present income and all 
the other data remaining the same. Ifhe expects to receive a higher in- 
come in period ¢+ 1, B will move eastwards and D northwards in 
Figure 9.0.1, and the new consumption-saving plan will generaily be 
such that planned saving in period ¢ is less than before. Conversely, if 
the expected future income falls, the consumer wil! generally plan to 
save more now than before. 

Fourth, the effects of a change in expected present and future prices. 
If present prices rise, then, ceteris paribus, the consumer’s present 
money income, and the present value of his expected future incoine, 
will command a smaller quantity of present goods and services; the 
purchasing power of next period’s income and of the then value of the 
present income will remain unchanged. The new ‘budget line’ will rise 
less steeply than the old one, and, it is shown by BD, in Figure 9.0.8. In 
the new consumption-saving plan, which is denoted by P,, the con- 
sumer is planning to save more now that present goods have become 
dearer relative to future goods — his flow of consumption-spending is 

being redistributed over time in favour of those periods in which 
goods and services now appear to be relatively cheaper. Conversely, if 


Present prices fall, the consumer will now plan to save less and to spend 
more now than before. 


Lastly, the influence of savings on the consumption-saving plan of 


the consumer. We have assumed so far that the consumer has no 
savings when planning at the beginning of period ¢, and the in- 
difference curves that we have drawn reflect his tastes and preferences 
for present and future goods in his knowledge that savings are zero. In 
our examples, the consumer will have accumulated savings by the 
beginning of period ¢+1. In describing his consumption-savings 
Plans for period? + 1 and¢ + 2, however, we cannot assume that hisin- 
differ ence map is unchanged, for the possession of savings will affect 
his relative valuations of present and future goods. His present savings 
give him command over future goods, so that we would expect his 
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desire to add to savings — that is, to save during period t + 1—to be less 
intense. If we were to draw an indifference map that reflected the 
existence of savings, we would expect each curve in it to have the shape 
illustrated in Figure 9.0.1 rather than the shape shown in Figure g.0.2. 
We shall not attempt to portray the influence of savings on tastes and 
preferences for present and future goods. Intuition, introspection and 
observation all suggest, however, that if savings increase, the typical 


o 


Figure 9.0.8 


consumer will plan to save less and consume more of his present in- 
come, with given expectations about its future incomes, present and 
future prices and the interest-rate; and if the value of his savings 
declines, we would expect him, ceteris paribus, to plan to save more and 
spend less out of each level of present income. The influence ilies 
value of savings on planned saving and consumption expenditure is 
called the ‘Pigou Effect’.’ We shall return, though in no great detail, to 
the role of savings, for presently we shall be describing the forms in 
which a consumer may hold his savings and one ‘form’ in which 

! See A. C. Pigou, ‘The Classical Stationary State’, Economic Journal, 1943. The ‘Pigou 


effect’ plays a central role in some macroeconomic models. See, in particular, D. 
Patinkin, Money, Interest and Prices (Harper Row, London, 1967). 


200 Price Theory 


savings may be held is consumption goods and services— that is, atany 
point in time the consumer may decide to spend all or a part of his 
Savings. à 

We have assumed, so far, that only consumers save or have savings; 
in practice, however, firms do both. The income ofa firm is its profits— 
that is, the sum of money that it expects to be left with after the fixed 

and variable costs of production have been paid out of the expected 
total revenue. A firm may either spend its income- that is, distribute it 
to the consumers in which the owners of the firm reside — or save it— 
that is, not spend it in this way. That part of the firm’s income that is 
not distributed to the firm’s owners is called ‘business saving’ or ‘un- 
distributed profits’. Our problem is to list the things on which the 
planned saving of the firm depends. If we regard the whole of the profit 
that the firm earns as accruing in the first instance to its consumer- 
owners, who then decide how much of it to spend and how much to 
save, then the preceding analysis might suffice: that part of the income , 
that a consumer-owner receives which it does not plan to spend is left 
with the firm as undistributed profits. It may be tolerably realistic to 
view some firms in this light— especially firms that are owned by one or 
by a few people. Where the firm is a limited liability company, 
however, the nexus between ownership and control that this view 
assumes is much weaker. While the firm may be owned by many, it is 
controlled by its directors and managers, and the interests of these do 
not necessarily coincide. It is these latter who decide how much of the 
firm’s profits will be distributed to its owners (to augment their in- 
comes) and how much will be saved. 

The determinants of the saving plan of the firm are similar to, 
though not the same as, those of the consumer’s plan. We shall rest 
content with merely listing them. The analogue of the consumer’s 
tastes and preferences as between present and future goods is the range 
of opportunities for earning profit that the firm expects to be open to it 
both now and in the future; we would expect the return per pound 
spent on buying inputs to decline, in future, as the firm planned to 
spend more and more pounds in the future and fewer and fewer 
pounds now, and vice versa. Second, the firm’s saving will depend on 
its expected present and future profits: if profit is expected to decline 
in future as compared with its present level, we would expect the firm 
to plan to save more now than it otherwise would. Third, the firm’s 
plan will be influenced by the present relationship between input and 
output prices and how this is expected to behave in future: if input 
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prices are expected to fall, ceteris paribus, we would expect the firm to 
"+, Save more now so that it will be in a better position to exploit the 
relatively cheaper inputs in the future. Fourth, the rate of interest: it is 
probable that business saving, like individual saving, is relatively un- 
responsive to changes in the interest rate. Lastly, there area number of 
influences that affect the firm’s decision but which have no close 
counterpart with the individual. A firm may desire to grow, ‘and 
current saving is one method by which this objective may be achieved. 
Furthermore, firms may plan to borrow to meet future commitments 
or grasp future opportunities, and the strength of their desire to save 
now will tend to vary inversely with the ease and cheapness with which 
they expect to be able to procure money in the future when they need 
it. Given all these, we would expect business saving, like individual 
saving, to vary in the same direction, though not necessarily in the 
same proportion, as current business income. 
We have now described how the consumption-saving plan of the in- 
. dividual consumer (or the analogous plan of the individual firm) will 
be reviewed if there is any change in expectations about present or 
future incomes, the expected prices of present and future goods, or in 
the rate of interest. From these revisions, two relationships are com- 
monly derived, namely, the relationship between planned saving and 
the rate of interest, and that between planned saving and current in- 
come. We shall call the former the individual's supply of saving, and we 
have called the latter his propensity to save. And our discussion in the 
previous pages has shown the direction in which each of these 
schedules will shift ifany other planning datum should alter. The total 
supply curve of saving in each period may be obtained by adding 
together the planned saving of each individual at each rate of interest: 
while some of the individual supply curves may have negative slopes 
and elasticities, it is unlikely that these will be reflected in the shape of 
the total supply curve, for the majority of individuals will plan to save 
somewhat more as the interest rate rises. The total curve, like its com- 
ponents, will be interest-inelastic. It might be thought that the role 
that individuals play in determining the relationship between the rate 
of interest and other prices is summarised in the total supply curve of 
saving, in the same way as their role in determining the relative prices 
of other inputs is played by the total supply curves of them. This, 
however, is not so, and for two reasons. First, interest is the price 
received by those who lend money and paid by those who borrow it, 
This price is formally determined by the supply of, and the demand 
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for, loans. The supply of loans — that is, of money for lending — is not, 
however, the same as the supply of saving, saving is merely not spend- 
ing on the purchase of current consumption goods and services: the 
money that is not so spent may be used in many ways, only one of 
which is to lend it. Second, as we shall see later (Chapter 11), the relative 
prices of labour and of the services rendered by land are determined by 
the disposition of the total stock of labour and of land among their 
different uses. Saving, however, is not a stock: rather, it is a flow per 
period that augments the stock of savings. The flow of saving in any 
period is small as compared with the existing stock of savings; being 
small, we can neglect it as we did implicitly with the additions to the 
labour force (through, for example, a net excess of births over deaths) 
or to the stock of land (through reclamation, for example). We shall 
see in the next chapter how consumers and firms, in deciding upon the 
forms in which to hold their savings, help to determine the rate of 
interest. ` : ; 
The propensity to save ofall individuals and firms in an economy is 
a relationship between the economy's income (thatis, the income of all 
firms and individuals) and pianned saving. This cannot be obtained by 
simply ‘adding together’ the propensities to save of all the individual 
firms and consumers, and we can see why not by taking a simple exam- 
ple. We shall suppose that there are but two consumers in the economy 
and that their propensities to save are as drawn in Figure 9.0.9. Before 
we can calculate the total planned saving out of each level of the 
economy’s income, we must know how the total income is distributed 
between the constituent individuals. Thus, if the total income is 1,000 
per period, and ifit is distributed equally between the two individuals, 
the total planned saving will be 2,5, plus R,S, or RS in Figure g.0.9(c). If 
the same income had been distributed in the proportions 1:3, with in- 
dividual A (who has the ‘higher’ propensity to save) receiving 250, and 
B(who would plan to save less out of each income than A) receiving 750 
per period, the total planned saying would be less at RT. If the income 
had been distributed in the proportions 3 : 1, planned saving for the 
economy as a whole would have been greater at RV. This may be con- 
firmed by supposing that A’s propensity to save is given by the equa- 
tion S,=—50++4.Y,, and B’s by the equation 5,=—100+4.Y,, 
where S and Y denote saving and income respectively, and the suffixes 
a and b particular consumers. If total income is 1,000, and if A and B 
each receive 500 per period, A will plan to save 200 and B 67, so that RS 
will be equal to 267. When A receives one-quarter and B three- 
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quarters of this income, A will save 75 and B 150, so that RT is 225. 
When A gets three-quarters and B one-quarter, A saves 325 and B saves 
minus 17, so that RV is 308. 
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Figure 9.0.9 
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We could show in precisely the same way that the planned saving by 
both consumers at each level of total income will depend on how that 
income is distributed between them. It is clear, then, that the propensi- 
ty to save of the economy as a whole will rise, ceteris paribus, ifincome is 
redistributed in favour of consumers with relatively high propensities 
to save, and that it will fall if the €conomy’s income is redistributed in 
favour of consumers with relatively low propensities to save. When 
specifying the determinants of the propensity to save of an economy, 
we must add to the list of influences that affect the saving decision of 
the individual consumer and firm, the distribution of income between 


amount. Implicit in the analysis is that the consumer’s choice is a sim- 
ple one— between consuming now, and saving now and earning a rate 


another problem 
of choice. He may hold his savings in the form of government bonds or 


bills, as ordinary shares in a private company, as Local Authority loan 
stock, or in the form of physical assets such as Property, land, works 
of art, antiques. The list is endless, particularly when we realise that 
there will be a substantial variety of government and Private industry 
stock in which he can ‘invest’ — that is, hold his savings. In any period, 
of course, he may also hold his savings in the form of money, perhaps 
s precaution against unexpected events, 
sion to distribute savings over various 
is called a portfolio decision. If accumulated 
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savings are, say, £1000, a possible portfolio might be £100 cash + £400 
on deposit with the bank + £500 ordinary shares. Obviously, however, 
there are many other combinations. For the moment, we imagine that 
only one asset exists other than money, called ‘bonds’. The consumer’s 
decision concerns the allocation of savings between money and bonds. 
Bonds may be held because they yield an income annually, or because 
their purchase and sale (or vice versa) yields acapital gain—a difference 
between the buying and selling value. We shall assume that individuals 
are interested in capital gains. 

It is as well to understand the relationship between the price of a 
bond and its rate of interest. Suppose the only bonds in question are 
issued by central government. They are issued ‘at par’ at a price of 
£100 each. This price is the nominal value of the stock. It will have been 
issued at a particular rate of interest, say 3} per cent: this means that 
the central government promises to pay £3.50 each year to the holders 
of each £100 nominal value of stock. This initially declared rate of in- 
terest is called the coupon yield. The stock is likely to have a redemption 
date, say 1980, at which the full £100 will be repaid to the holders of 
the stock. Until then, its market price will vary with supply and demand. 
Suppose, for example, that the market price is now £50 and that there 
is no redemption date. Each holder of stock still receives £3.50 each 
year, even though purchase of the stock in the market would cost only 
£50. If we express £3.50 as a yield on £50, itis 7 per cent and this is the 
market rate of interest. The following table shows how the price and rate 


of interest are related. 


Market price Nominal yield Market yield = 
Te oO, Rate of interest 
% 
£100 £3-50 £3:50 
£80 £3-50 £4:37 
£50 £3:50 £7-00 
£20 £3:50 £17+50 


The table shows clearly thatas the market price falls, the rate of interest 


rises. This relationship is general: price and yield vary inversely. 
In fact we could have calculated the rate of interest from the 


following formula: 
Coupon Yield in year 1 y Coupon Yield in Year 2 


Market Price = Mas 
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where n is the number of years to maturity. Where the bond is a 
perpetuity, as we have so far assumed, we have n = oo, and the series is 
a geometric progression with sum C/i. Where the bond has a redemp- 
tion date of, say, 10 years, n = 10 and the final yield will be £3.50 plus 
the nominal value of £100. By substituting values for P and C in the 
equation, we can solve fori, the market rate of interest, hereafter called 
simply the yield. 

The problem from the consumer’s point of view is that the future 
yield on bonds is not known. Supply and demand vary over time and 
bond prices will therefore fluctuate. If the consumer held such a large 
holding of bonds that he could influence the market price by buying 
and selling, he would of course have some idea of future price trends. 
We assume he cannot influence price in this way and that the future is 
therefore characterised by a state of uncertainty about bond prices. 
What matters then is the consumer's expectations about future prices. At 
the simplest level, if he expects bond prices to rise (the yield to fall), he 
may buy bonds now, when their price is low, and sell them later when 
the price has risen (assuming his expectations are fulfilled). In this way 
he makes a capital gain. We might therefore formulate a fairly simple 
proposition about the consumer’s behaviour. If bond prices are low 
already, the consumer will expect them to rise: he will buy bonds and 
part with money te do so. If, on the other hand, bond prices are 
already high, he will have much lower expectations of a price rise. 
Perhaps he buys just a few bonds only. In other words 


the higher the existing price, the lower the expectations about a rising future price, 
and hence the lower will the demand for bonds be. 
The behaviour of the consumer who obeys this proposition is 
depicted in Figure 9.1.1. The current bond price is measured on the 
vertical axis OL. Equally, we could show this axis in terms of yields. To 
avoid confusing the figure, we show the current yields corresponding 
to each market price on the right-hand side vertical axis L,N. Notice 
that this axis goes from top to bottom, with low yields at the top: this is 
because the yield bears an inverse relation to the bond price. Along the 
horizontal axis is measured the total amount of savings available to the 
consumer, OM, and which he has to distribute between money and 


bonds. 


. 
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Ata bond price of 80 and a yield of 4.37 per cent (the coupon rate 
being 34 per cent in keeping with our original example), the consumer 
feels there is no possibility of prices rising any further. Consequently, 
he chooses to hold all his savings in the form of money. His portfolio is 
then OM of money and zero bonds. When the price is 70, and the yield 
is 5 per cent, the consumer expects a price rise, but considerable uncer- 
tainty attaches to such a change. Hence he ‘invests’ only part of his 
money, the amount OA. This leaves AM held in money, so the portfolio 
is now OA bonds and AM money. The curve OM traces out the con- 
sumer’s demand curve for bonds given current bond prices. 


of savings 


Figure g.1.1 


From Figure 9.1.1 we can derive various curves along the con- 
sumer’s demand for bonds and for money. Thus, Figure 9.1.2 shows 
a demand curve for bonds. It is in fact identical to curve O,M in 
Figure 9.1.1, but at prices below 50, at which point the consumer puts 
all his savings into bonds, the curve has unitary elasticity — that is, if 
savings are increased by 10 per cent, bond holdings are increased by 10 
per cent. We can also construct a supply curve of the consumer’s 
willingness to hold bonds. Such a curve is shown in Figure 9.1.3, but 
note that it shows bond holdings measured against the yield on bonds. 
This curve will have unit elasticity about the yield of 7 per cent. (The 
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reader should recall that unit elasticity in a supply curve appears as a 
positively sloped straight line). 


p į 


4.37 % 


Figure 9.1.2 Figure 9.1.3 


Equally, the curve in Figure 9.1.1 can be shown as a supply curve 
and demand curve for money. Figure 9.1.4 shows the demand curve. 
Ata yield of 4.37 per centall savings are held as money. At rates below 
4.37 per cent, therefore, the quantity of money held does not increase. 
At the rate of 7 per cent savings are held as bonds and the ‘demand’ for 
money is zero. In Figure 9.1.5 this same relationship is expressed as a 
supply curve: at low prices the consumer’s supply of money (i.e. 
savings held as money) is low, and at high prices it is high. 
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Figure 9.1.4 Figure 9.1.5 
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If the consumer’s expectations about future bond prices change, the 
curves in the previous figures will shift. Suppose that prices are 
expected to be higher in the future than was previously imagined. The 
expectation of capital gain is therefore increased and the consumer 
will wish to hold more bonds than before. The curve in Figure g.1.1 
will shift to the right to D,. Notice that the ‘end points’ of the new de- 
mand curve are the same as the old end points. This is because we 
assume that the consumer retains his belief about the very low rate of 
interest of 4.37 per cent- that is, he doesn’t believe yields can go lower 
than this. And he still has the same total savings, so the new curve must 
also end at M. 

If the consumer’s savings are higher, at OM, instead of OM in Figure 
g.1.1, the demand curve becomes D3. Again it is assumed that the up- 
per and lower interest rates remain the same. The reader can experi- 
ment on Figures 9.1.1 to 9.1.5 to show the effects of these two changes 
on those figures. 

Notice that the analysis presented so far will not differ materially if 
the consumer’s savings at the beginning of the period are held entirely 
in money (as we have so far implicitly assumed) or in an existing port- 
folio of some bonds and some money. 

To obtain an overall demand curve for bonds, or money, we simply, 
add the individual demand curves. If the majority of bond holders 
(firms and consumers) revise their expectations in the same direction, 
the total demand curve will shift, just as it did for the individual con- 
sumer. If, on the other hand, part of the market revises its expectations 
upwards and the remainder revises them downwards, the total de- 
mand curve will remain fairly stable. 

The aim of this section has been to show the relevance of the con- 
surner’s portfolio decision to the determination of the interest rate. We 
now turn, briefly, to the more complex situation in which the portfolio 
choice is wider than that between money and bonds. 


9.2 The Savings Plan: Wider Portfolio Choice 

In the previous section, the consumer was shown to exercise a choice 
between money and bonds. If the consumer knew exactly what would 
happen to the price of bonds — that is, if there was complete certainty 
about the future — there would be little point in holding money at all. 
Bonds could be converted at any time as the need for cash arises, and 
holding cash-on its own would be an unprofitable venture since it 
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yields no rate of interest. Indeed, holding cash is itself risky in a world 
where the general goods price level is rising since the real value of cash 
holdings is eroded over time. The reason that individuals, companies 
and institutions do not hold all their assets in the form of cash is 
therefore obvious. Equally, since the future is not certain it is easy to 
see why not all assets are held as bonds. Uncertainty is therefore the 
basic reason for the existence of mixed portfolios. We could add to this 
the fact that switching in and out of different types of asset is not 
costless: there are transactions costs (brokerage fees, bank charges, and 
so on). Hence, even ina certain world, we would not expect all assets to 
be held as bonds because it would be costly to switch out ofbonds and 
into cash when it was needed. These are the basic reasons for holding 
mixed portfolios. In practice, of course, the competition ofa portfolio 
can be varied over an almost infinite range because of the wide variety 
of assets available to any ‘investor’. In this section we look briefly at the 
portfolio decision when more than two assets are ayailable.! 

We shall concentrate on portfolios of assets which have a positive 
yield. We have already observed that each asset has a risk attached to it: 
we do not know what the future yield will be. We may, however, know 
the range of values the yield is likely to take and the probability that 
each yield will occur. For example, we may know that there is a 60:40 
chance the yield will be either 9 per cent or 14 per cent. We may then 
take a weighted average of these two possible outcomes: this average is 
called the expected value. In our example it will be 


(0.6 x 9) + (0.4 x 14)= 5.4 + 5.6=11.0 per cent. 


More probably, the range of variations will be wider, perhaps from 8 
to 15 per cent and there will be probabilities that 8, 9, 10, 11, 12, 13,14 
and 15 per cent will occur. The computation of the expected value 
follows the same rule given above, however. If we knew that the cor- 
responding probabilities WEFE 5, 10, 15, 20, 20, 15, 10 and 5 per cent 
respectively, the expected value would be 


(0.05 x 8) + (0.10 x 9) + (0.15 x 10) + (0.20 x 11) + (0.20 x 12) 
+ (0.15 x 13) + (0.10 x 14) + (0.05 x 15) = 11.50 per cent. 
But the decision to hold this ass 


et cannot be made on the basis of 
expected value alone, Figure 9.2 


+1 shows why. The vertical axis 
* Strictly, we have already considered the three- 


x asset case since our analysis embraces 
nee money and’ bonds: The holding of goods is analysed under the demand for 
goods. y 
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measures the probability that each value will occur, the horizontal axis 
measures the values the yield may take. Curve A shows the asset we 
have just considered. Curve B shows a different asset which has the 
same expected value but clearly shows a wider ‘spread’ of values. 

The problem is that the asset holder can expect to be more certain 
that the expected value of A will occur than that the expected value of B 
will occur, even though the two expected values are the same. Ifhe dis- 
likes riskiness (that is, if he is a risk-averter) he will prefer asset A to asset 
B. A measure of the ‘spread’ taken on by the values in each case is the 
variance or standard deviation.! These are symbolised by o° and ø respec- 
tively. If we call the expected value Z, the suggestion is that the con- 
sumer looks at assets in terms of their corresponding values of £ and 
g? 

If the consumer does lock at assets in terms of expected value and 
variance, we would expect his indifference map to look as in Figure 
9-2.2. Notice that this map is drawn fora risk-averter. Risk-lovers could 
have convex indifference curves and preferred positions would lie to 
the right of the asset-yield space. 

- If we consider points B and C we see that C has a higher E and a 
higher g. The consumer may therefore be indifferent between B and C 
because although C has a higher risk it also has a higher expected 
value, and the latter compensates the former. Point A lies on a more 


! The underlying idea of a measure of variance is to observe the deviations of actual 
values of the yield from the expected value. But inspection shows that some of the values 
will be greater than £ and some lower. Simply adding up the deviations would not 
produce a sensible result because the plusses would cancel out the minuses, Consequent- 
ly, the squares of the deviations are taken since this is one way of eliminating the + ahd — 
signs. Thus, if the expected value is X and any actual value is given by X, then the variance 


is measured by 
= [x KX) + (X, XP + a] 


wheren is the number of observations of the value of X. Introducing the summation sign 


this becomes 
ql -X 
za 2 (x, -X 


or SEN i 2 ees 


2 In fact this is only correct ifthe distribution of values appears as in Figure 9.2.1 — i.e, 
if values are normally distributed. In practice they may well not be and further measures 
of the distribution are required. Unfortunately this tends to complicate the entire 
analysis rather severely. 
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preferred curve because it has a higher E than asset B, without anyin- | 
creased risk. Now points A, B and C can just as easily refer to entire 
portfolios — that is, collections of assets. To calculate the expected 
value of a portfolio we simply calculate the individual expected values 
of each of the assets it combines. Calculating the variance of an entire 
portfolio is less straightforward, but suffice it to say that it can be 
done.! : 

Justas the consumer, faced with product indifference curves selected 
the optimum, so we assume the asset holder does the same thing. But 
in this case the construction of the relevant constraint contour — 
analogous to the budget line—is more difficult. 

Suppose that the consumer knows the expected values, variances 
and covariances for the various combinations of assets open to him. 
Figure 9.2.3 shows some examples of the resulting values for E and g 


E 


0, o 
Figure 9.2.3 


for the various portfolios that are possible. It should be obvious thata 
portfolio like A is not worth considering since portfolio B lies directly 
above it— i.e. B has a greater E for the same level of risk. We can dub 
portfolio A ‘inefficient’. None of the portfolios we have depicted lies 


1 The main point about the variance ofa combined-asset holding is that the variation 
in one asset may offset another if yields vary inversely. A measure of the extent to which 
yields may move together or inversely is the covariance. For an asset with values X and 
another with values Y, the covariance is defined as 


COVyy = = Y %-x,-H. 
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above B, so B is an ‘efficient’ portfolio — it represents a possible port- 
folio from which we might choose. 

Portfolio C, on the other hand, has a lower risk and a lower expected 
value than B. But no portfolio lies above it so it, too, is ‘efficient’, In 
general, we might expect a cautious investor to prefer C to B but the | 
exact nature of the consumer’s preferences are shown by his in- 
difference map. Portfolio D is also efficient..Notice that all the port- 
folios lying below an imaginary line through D, Cand Bare inefficient. 
They can therefore be precluded from consideration.! : 

Figure 9.2.4 shows the composite picture with the ‘efficiency locus’ 
and the individual’s indifference map superimposed. For the risk- 
averting individuai the equilibrium will exist at A on the highest at- 
tainable indifference curve. Thus the individual selects the portfolio 


RSE: 


o 


o 
Figure 9.2.4 
corresponding to point A and in so doing his demand for each of the 
assets it contains is determined. In turn, this constitutes one elementin 
the total demand for each of the assets — the total demand being the 
sum total of the individual demands. This demand is then one side of 
the picture in determining the market price of the asset, and hence its 


e have to select two assets from three, they can be combined 

from four, the possible combinations are six; two from five 
enotes a combination. nCr reduces ton! (n—1)! 7! 
nations are 50!/45! 5! = 2,118,760 ways. Of these 


ted 3 . 2 3 
it is, the empirical applications S above because of the informational difficulty. As 
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yield. Notice that, just as it was in the money—bonds choice situation, it 
is expectations about yields that determine demand and hence the ac- 
tual yields. This relationship between a price and what people expect 
the price to be turns up repeatedly in economics. 


10 


The Determination of Relative 
Input Prices 


In Chapter 7, we described the derivation of a firm’s demand for any 
input that it might plan to buy; in Chapters 8 and 9, we derived the in- 
dividual’s supply of any productive service that he might plan to sell. 
By aggregating these, we obtained the total or market demand and 
supply schedules respectively. The total demand for an input sum- 
marises the role that the firms that buy (or might buy) it play in deter- 
mining its relative price as they implement their purchase plans. The 
price-determining role of the sellers of inputs is summarised in the 
total supply curve of each input. In this chapter, we shall describe how 
these roles are played, both in the short-run and in the long-run. 


a 


10.0 Relative Wage-Rates 

The short-run supply curve of the services of carpenters, for example, 
is a schedule that shows us how the sales plans of carpenters would be 
revised if the only planning datum that altered was the expected hourly 
wage-rate— that is, it shows the number of hours of carpenters’ services 
that all carpenters together would plan to sell in a given period of time 
at each price at which these services might be sold, ceteris paribus. The 
other things that must remain equal are the number of carpenters, the 
tastes and preferences of each for real income and leisure, the prices of 
the goods and services that they might plan to buy, and their objective. 
The short-run demand for the services of carpenters is a schedule that 
shows us the number of hours of carpenters’ services that firms would 
plan to buy in a given period of time at each hourly wage-rate, ceteris 
paribus. The other things that must remain equal are the number of 
firms, the range of production possibilities open to each of them, the 
demand for the products that the firms are planning to produce, the 
price of each other variable productive service that the firms are 
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buying or which they might plan to buy, and the firms’ objectives. The 
total demand and supply curves are graphed in Figure 10.0.1: on the 
vertical axis we measure the hourly wage-rate of carpenters (W), and 
on the horizontal axis we measure the number of hours of carpenters’ 
services that firms would plan to buy, or consumers plan to sell, in each 
period of time. The hourly wage-rate will tend towards the level W, for 
onlyat that level will the purchase plans of firms, shown by the demand 
schedule D, and the sales plans of consumers for carpenters’ services, 
shown by the supply schedule, S, be consistent with one another. 
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Figure 10.0.1 


The wage-rate will remain at wW per hour, with an even flow of sales 
and purchases each equal to H in each period for so long as there is no 
change in the demand for carpenters’ services or in the supply of them. 
The demand curve will shift to a new position, causing a change in the 
wage-rate in the same direction, if any one of the determinants of de- 
mand that are listed in the previous paragraph should alter; and we 
described in Chapter 7 how the demand would alter in response to a 
change in any one of these. The supply curve will shift if there is any 
alteration in any one of these determinants of supply, and we have 
already shown in Chapter 8 how supply will change when any one of 
these is altered. 
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It must be emphasised that the preceding analysis explains changes 
in the relationship between the hourly wage-rate of carpenters and the 
prices of products and of other inputs. Thus, if the preferences for 
leisure of carpenters become stronger, the supply curve in Figure 
10.0:1 will shift to the left, and the hourly wage-rate will rise as com- 
pared with (a) the prices of the goods and services of everyday con- 
sumption, and (6) the prices of other inputs. 

In the long-run, an individual may change the kind of labour- 
service that he is selling: thus, in the long-run, a carpenter may 
renounce his skill and train as a bricklayer or bus-driver, or an 

agricultural labourer may become a carpenter: In the long-run, a firm 
may change its method of production and so substitute carpenters for 
other inputs, and vice versa. The influence of these long-run 
adjustments on the relative price of carpenters’ services is illustrated in 
Figure 10.0.2. The short-run demand and supply curves are 


Ww 
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Figure 10.0.2 


represented by D,D, and S,8, respectively, 
and supply curves by D,D, and S, 
drawn, they portray a Positio 


and the long-run demand 
Sz respectively. As these curves are 
n of both long- and short-run 
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equilibrium, for they all intersect at the hourly wage-rate W. Let us 
now suppose that there is a permanent change in the preferences of 
consumers for the products that carpenters help to produce. This will 
cause an increase in the demand for carpenters’ services, that is il- 
lustrated by rightward shifts in the short- and long-run demand curves 
from D,D, and D,D, to D’,D', and D',D’, respectively. In the ensuing 
short period, the hourly wage-rate will rise to W,, and the planned 
purchases and sales of carpenters’ services will rise from M to M,. In 
the long-run, as consumers and firms revise their plans, the hourly 
wage-rate will decline towards W,, and the number of hours of work 
that are bought and sold will rise towards M,,. 

It is clear from Figure 10.0.2 that the level towards which the hourly 
wage-rate will tend in the long-run will depend on the elasticity of the 
long-run demand and supply curves. For any given shift in the former, 
W,, will be the nearer to W the more elastic is 5,5,, and vice versa. For 
any given shift in the long-run supply curve, W, will be the nearer to W 
the more elastic is D,D,. The path by which the hourly wage-rate 
moves from W to W, will depend on the expectations that each firm 
has about the price of its product and the hourly wage rate which it 
expects to have to pay for carpenters, and on the expectations of each 
consumer about the future level of the carpenters’ wage-rate when 
contemplating a change in the nature of his labour-service. By making 
alternative assumptions about these expectations of firms and con- 
sumers, w2 may deduce a variety of paths by which the long-run 
equilibrium might be reached. These exercises are left to the reader, 
for they can be simply performed in the manner described in Chap- 
ter 6. 

This explanation in terms of demand and supply analysis of the 
relationship between the hourly wage-rate of carpenters and the prices 
of products and other inputs has,two main uses. First, it offers us a 
number of headings under which we may usefully and conveniently 
classify the causes of changes in the relationship between carpenters’ 
wage-rates and other prices. The headings are what we have called the 
‘determinants’ of the demand for, and of the supply of, carpenters’ 
services. Second, it helps us to predict the probable consequences of 
economic events on relative input prices. It would be tedious to dwell 
upon the usefulness of the above analysis in diagnosing causes and 
exploring consequences, for there is little to add to what has already 
been said in Chapter 6. Rather, we shall rest content here with 
describing how demand and supply analysis may help us to interpret in 
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a rather rough fashion the process of collective bargaining.} 

VLet us suppose that all existing carpenters are members of a trade 
union, and that all new entrants to the trade are eligible for 
membership. We shall suppose that the union’s objective is to raise the 
hourly wage-rate. It may pursue this aim by restricting the supply (i.e. 
by shifting S,S, to the left in Figure 10.0.2),? by raising the demand 
(that is, by shifting D,D, to the right),? or simply by submitting a claim 
for a higher wage rate to employers. If employers grant this claim, 
perhaps to avoid a strike, the implications for the union may be il- 
lustrated in Figure 10.0.3, in which the curves have the same meaning 


W 
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Figure 10.0.3 


as in Figure 10.0.2. If the trade union threatens to strike unless the 
wage-rate I raised to W, then the short-run supply curve of 
carpenters’ services becomes W,BS,, and in each period there will bean 
‘excess supply’ represented by AB — that is, there will be unemploy- 


? This may be effected, for exam; le, by limiting th t Ke E e 
its members might work per Fa y miting the number of hours for which each of 
*For example, by co-operati A M a Die 2 f Í 
Preuueao p y perating with employers in introducing new techniques of 
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ment or underemployment of carpenters. The long-run supply curve 
will be W,CS,, and when long-run adjustments have been completed 
by employers, there will be an “excess supply’ of carpenters’ services 
shown by DC. But perhaps the employers refuse to capitulate so easily. 
Following the submission of the claim, negotiations may ensue, and 
the arguments by which the claim is supported and countered as these 
proceed can be roughly interpreted in terms of our demand and 
supply analysis. ` > 

Let us suppose that the existing wage-settlement was effected some 
time ago at tọ and that the hourly wage rate of OW, that was fixed at 
that time, was the then long-run equilibrium rate. This is a convenient 
simplifying assumption; whether or not it is true makes no difference 
to the substance of our argument. The short-run and long-run de- 
mand and supply curves at time t are shown by D,D,, D,D; S,S, and 
5,5, respectively, in Figure 10.0.4. Let us suppose that the trade union 
submits a claim for a wage rate of W, at the beginning of period ¢,. In 
supporting its claim, the union may argue that the prices of the goods 
and services of everyday consumption (that is, the ‘cost of living’) have 
risen since time £. If this were the only change that had taken place 
since the last settlement, then the S,S, and the 5,5, curves would now 
lie in positions that are different from those they assumed at time tọ. 
The union may argue that the tastes and preferences of its members for 
leisure and real income are on balance such that the new curves lie to 
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the left of the old ones. Secondly, the union may argue that the wage- 
rates in similar or comparable occupations have risen: if this alone had 
happened, then the long-run supply curve of carpenters’ services 
would now lie to the left of its position at to; Third, the union may 
argue that the profits of the firms that employ its members have in- 
creased. The increase in profits may be attributed to a rise in demand 
for the products that carpenters help to produce and/or to an increase 
in their physical productivities. In either case, the implication of this 
argument is that the short-run and long-run demand curves for 
carpenters now lie to the right of D,D, and D,D, respectively. The total 
effect of all such arguments is to suggest that the demand and supply 
curves at time, intersect at the wage-rate W,. The employers may deny 
the force of the union’s contentions or question its estimate of the ex- 
tent of the changes in prices, in wage-rates in alternative occupations, 
or in profits. In these ways, the employers may support their view that 
the long-run equilibrium wage-rate, appropriate to the conditions at 
time ¢,, lies below OW, We are not here concerned, however, with the 
determination of the final outcome of the negotiations, for that 
requires a more refined analysis, some approaches to which will be 
described later in Chapter 17. At this stage, we wish merely to show 
how the arguments and counter-arguments may be interpreted in a 
rather crude way within the framework of demand and supply analysis. 


A 


10.1 The 


Determination of the Relative Price of'a Durable Good 
We have al 


Iready derived the demand of an individual firm for a 
durable good (see Section 7:7). This demand wi 


ort-run supply of machines and their long- 
run supply curve are illustrated by S, and $, respectively in Figure 
10.1.1. 

We shall suppose that the dem: 


and for these machines has remained 
stable at DD for long enough to 


enable the firms that produce and sell 
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them to make complete adjustments to it, so that the price per machine ` 
is initially P. Let us now suppose that there is a permanent rise in de- 
mand to D,D,. In the ensuing short-run, the firms will expand their 
rate of output ‘along’ S,, and the price will rise to P,. Over the long- 
run, as the number and size of the firms that produce machines in- 
creases, the price will tend to fall to P}, and the number of machines 
that are being demanded and supplied in each period will tend to rise 


to Qa 


P (Price of machine) 


o 0 Q Q2. Q (Quontity 
of machines) 


Figure 10.1.1 


We know from Chapter 7 that the relationship that we have called 
‘the demand for a durable good’ depends, inter alia, on the conditions 
of demand for the product(s) that it helps to produce, the price of each 
other durable good and input in conjunction with which it may be 
used, and on the rate of interest, and that the relationship that we have 
called ‘supply’ depends, inter alia, on the price of the inputs that are 
needed to produce it. If the rise in the demand for the machine in 
Figure 10.1.1 is the consequence of a change in consumers’ tastes and 
preferences for the product(s) it assists in producing, then the rise in 
the price of the machine from P to P,, and its fall in the long-run to P,, 
represents changes in the relation between the price of the machine 
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and the prices of products, other durable goods and inputs, and the 
rate of interest. 


10.2 The Pricing of the Services of Durable Goods 

The price that is paid for the services rendered by a durable good in 

each period is called ‘rent’ in everyday usage. The durable good may 

be a house, a factory building, a plot of land or a machine. The 

explanation of the relative price of the services rendered by these is for- 

mally the same as our explanation of the wage-rate of carpenters in the 

first section of this chapter; we shall, therefore, deal with it briefly. If 
the shelter that houses provide is bought by consumers, then the de- 

mand curve for it may be derived in the way described in Chapter 2, 

and we may, if we like, distinguish between the short-run and long-run 

demands for the services of houses. If the services of the durable goods 
are being bought by firms to assist in the production of other goods 
and services, we may obtain the short-run and long-run demands for 
them in the manner described in Chapter 7. In the short-run, the 
number of units of each durable good will be more or less fixed; there 
will, for example, be a given number of houses available for renting, 

and of plots of land suitable in site and quality for the particular use we 

have in mind. The short-run supply curve of the services rendered by 

these will, therefore, be perfectly inelastic. In the long-run, the 

number of houses may be depleted by dilapidation and by the use of 

houses for other purposes, and it may be augmented by the building of 
new houses and the conversion of buildings that are now being used in 

other ways. The long-run supply curve of house-room will be more 

elastic than the short-run supply curve, and its elasticity will be the 

greater the greater is the elasticity of the long-run supply curve of 
buildings, and the lower is the cost of converting houses to other uses’ 
and of making buildings now used in other ways suitable for habita- 

tion. The same will be true of the long-run supply curve of land to a 
particular use: in the long-run, land that is being put to other uses may 
be made suitable for the use in question, and land now being used in 
this way may be made suitable for other purposes. 

The determination of the relative price of house-room, and its 
behaviour over the long-run, ceteris paribus, are illustrated in Figure 
10.2.1. We have supposed that at the rent period È, there is initially 
both short-run and long-run equilibrium, and that this is upset by a 
permanent increase in the preferences for house-room. As a con- 
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sequence, the short-run and long-run demand curves move to D}D} 
and DjDj respectively. The rent per period will rise to R, and tend ver 
the ensuing long-run towards Rj. In Figure 10.2.2, we have illustrated 
the determination of the relative price of the house itself. In the initial 
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Figure 10.2.1 Figure 10.2.2 


equilibrium, the price is 5. If we ignore operating and maintenance 
costs, and if we are given the expected life of the house and the rate of 


interest (i), we know (see Section 7.7) that 


- §.i.(1 +i" 

AS a Geri =a 

When the demand for house-room rises, the derived demand for the 
houses that provide this service will rise also: the price of each house 
will rise to S, in the short-run, and tend towards S$, in the long-run. 
The price of existing houses in the short-run (S,) and the rent per 
period of existing) houses (R,) will be such that 


S 
REE 


The price S, exceeds the costs of building new houses; as these are 
provided, both the rent per period and the price per house will fall 


towards R, and S, respectively, and these must be such that 


S.i. (1 +i)" 


R,= qua 
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10.3 Classifying Inputs: A Note on Human Capital 

At one time it was customary in economics to classify inputs into three 

groups — land, labour’ and capital, and to call the price paid for the use 
of the inputs that fall-into each class rent, wages and interest respec- 

tively. This classification may be workable when an economy is in the 
initial stages of economic development, for individual inputs may then 
fall easily into one or other of these groups. Further, it may then be 
useful, for each member of the economy may then own only inputs 
that fall into a single group, so that this classification of inputs and of 
the rewards paid to them may correspond fairly closely to the social 
classes landowners, proletariat and capitalists respectively. In a 
modern economy, however, what we ordinarily call ‘land’ is land to 
which has been added capital and labour, and whatis o: jinarily called 
‘labour’ is human beings whose skills have been developed by educa- 
tion and training. In these circumstances, if we maintain the customary 
classification of inputs, we must discard the classification of their 
rewards that accompanied it: for the price paid for the use of a plot of 
land whose quality has been improved by drainage and artificial fer- 
tilisers will then consist partly of rent (that is, the price paid for the use 
of land per se) and partly of interest; and the price paid for a doctor’s 
services will be partly wages and partly interest also. Further, in 
modern social democracies, we do not find the same simple correla- 
tion between input groups and social classes, for fewer and fewer in- 
dividuals now derive their incomes wholly from interest, and with the 
diffusion of the ownership of capital goods, more and more in- 
dividuals derive at least a part of their incomes from interest and 
dividends. Lastly, if a man decides to hold his money-savings in the 
form of land, the price he receives by selling the use of the land will 
appear to him mainly as interest. In this chapter, our prime concern is 
to explain the determination of the relative prices of the things that 
firms buy. We have classified these things roughly into inputs, which 
make the whole of their contribution to production in the period in 
which they arè bought, and durable goods, which yield their services 
over a succession of production periods. In callin 


‘ ‘ I s g the prices of some 
of these rents’ and ‘wages’, we follow ordinary usage. In explaining 
relative price behaviour, there is no need to try to break down the price 


1 Labour is sometimes divided into entrepreneurial and other labour, and the distinc- 


tion between these is based on function. Entrepreneurship or en i 

6 > terpris fined 
as ae reat me pans or co-ordinates the use of ie aoe, tie ae 
defined as the factor which bears uncertainty —i.e. whose reward - i 
uncertainty. (See below, Chapter 12.) AS the cutiens ot 
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of any particular service or durable good into the notional com- 
ponents appropriate to the three-fold classification of inputs — that is, 
into ‘rent’, ‘wages’ and ‘interest’. 

One important development which centres on the inadequacy of 
defining labour as if it were ‘free’ of capital, relates to the theory of 
human capital. Only the basic ideas underlying this theory can be 
treated here. Instead of thinking of labour as an input which yields its 
services in the period in which it is employed, the theory of human 
capital treats labour in the same way as we have treated durable goods 
— as an input whose services accrue over several periods of time. 
‘Investing’ in human capital essentially takes the form of enabling 
individuals to acquire productively useful knowledge, skills and 
techniques. Education, therefore, becomesa particular form of invest- 
ment activity not significantly different, prima facie, from investment in 
machines and buildings. The cost is incurred in the immediate future 
in the form of university, technical college and schooling costs, or in 
the form of on-the-job training, and the returns accrue later when the 
acquired skills and knowledge are put into practice. 

Looked at in this way, it is possible to conceptualise the consumer's 
demand for a product like education. Education is tantamount to a 
durable good. In deciding whether to ‘buy’ more education or not, the 
consumer will weigh up the advantages accruing in the future. The 
costs incurred may be personal expenditure in the form of fees, or, in 
state-aided systems, they will consist largely of earnings forgone by 
spending time at college instead of earning an income. Note thatas far 
as the consumer's private decision is concerned, he will ignore the fact 
that society at large will be subsidising his education. The costs borne 
by society would be relevant, however, if we were deciding on how 
much education society should sponsor. For the private individual only 
the private costs matter. His returns will be less easy to measure. It is a 
fairly obvious fact that skilled labour generally earns a higher wage or 
salary than unskilled labour, and empirical studies tend to show that 
the differential is systematic and permanent. This suggests that the 
difference in earnings reflects (at least partly) the return to the invest- 
mentin skill and training. The future returns to be set against the costs 
could therefore consist of the sum of these future differentials, 

; Thus, if a consumer ‘spends’ (in actual expenditure or in forgone 
income) £3,000 ona university education, and secures a job at the end 
which yields £1,600 per annum compared to, say, £1,200 he would 
otherwise have earned, the investment decision will appear as follows: 
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Cost = £3,000 
Returns = £400 for 30 years. 


The life of the investment will be determined by the life of the owner of 
the capital (note that the two cannot be separated!) and his retention of 
knowledge. What should the interest rate be? Strictly it should be 
equal to the rate the consumer could have obtained had he invested 
£3,000 in capital equipment, shares or whatever. Suppose this is 10 per 
cent. The net present value of the interest is then! 


£400 (9-43) — £3,000 = £3,772 — £3,000 = £772. 


The investment is worthwhile. 

Of course, the idea of treating education as investment in human 
capital has many pitfalls. Many people do not decide to ‘buy’ educa- 
tion on an investment basis. They derive some satisfaction from the 
education process, particularly where the form of education is not 
geared to productive needs. Such people are buying education as a 
consumption good, just like any other good. Similarly, the earnings 
differential may have nothing to do with education: it may reflect a 
‘natural flair’ for the job, innate intelligence or purely social factors. 
Nonetheless, the idea that labour cannot be distinguished from capital 
in the classical sense is an important one.” 


10.4 A Note on Differences in Efficiency between Units of the ‘Same’ 
Input 
In explaining the relative price of carpenters’ services per hour in the 
first section of this chapter, we assumed that each carpenter qua 
carpenter was identical with each other. This meant that for employers 
an hour’s work from any one carpenter was a perfect substitute for 
an hour’s work from any other. In practice, however, carpenters may 
differ widely from one another in efficiency — that is, all other things 
(such as the lay-out and organisation of the other inputs) being con- 
stant, an hour’s work from carpenter. A may yield a different output 
from that by B. In these circumstances, our explanation of the relative 
wage rate must be modified. x 
Little modification is needed (a) if carpenters can be divided into 
sub-classes each containing carpenters that are of the same efficiency; 
1 £g-43 is the value of £1 held for go years at 10 per cent. 


2 Fora detailed advocacy of the human capital concept, seeT. W. Schultz, Investment in 
Human Capital (The Free Press, New York, 1971). 
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or (b) if the labour-service that is being supplied by each carpenter can 
be reduced to acommon denominator. If carpenters can be graded ac- 

_ cording to efficiency, and if within each grade there is a relatively large 
number of homogeneous carpenters, then the determination of the 
relative hourly wage-rate of each grade may be illustrated by a 
diagram similar to Figure 10.0.2. The demand curves for the services 
of carpenters in each grade will be much more elastic than those shown 
there, for the services of grade I carpenters can now be substituted for 
those of the men in grades II and III, etc. If each carpenter differs from 
each other, so that sub-classification is impossible, it may be possible 
to reduce hours of work by heterogeneous carpenters to some com- 
mon unit of efficiency. Thus, suppose that the services of carpenter A 
are taken as the standard: if eight hours’ work per week from carpenter 
B is substituted for eight hours’ work per week from A, the relationship 
between the total outputs before and after the substitution will give a 
relationship between the efficiency of A and B, so that B’s services can 
be measured in the same units as A’s. Ifa controlled experiment of this 
kind were performed for all carpenters, their services might be 
reduced to the common efficiency unit, and this being done the 
relative price per efficiency unit might be explained in the way il- 
lustrated by Figure 10.0.2. 

If the contribution of each worker to output is identifiable and 
measurable, it may be possible to relate the wage to the output rather 
than to the time that is worked — that is, to have piece-rates rather than 
time-rates. When the price of labour-service is expressed as a simple 
piece-rate, the implied unit, in terms of which the work is being 
measured, is,‘labour-service per unit of (homogeneous) output’, and 
this provides a fair approximation to the efficiency units that were 
described in the previous paragraph. Where there are simple piece- 
rates, the hourly wage-rate will vary between one carpenter and 
another roughly in proportion to their relative contributions to out- 
put — that is, to their marginal product. The less efficient worker, 
however, will tend to receive rather more than his marginal net 
product and the more efficient rather less: thus, ifin one hour A’s out- 
put is four times that of B, B’s hourly wage will be one-quarter that of 
A, but since the quantities of the services of machines, plant and 
management required for each unit of B’s output are four times the 


1 This unit is called a ‘corrected natural unit’ b 
Imperfect Competition (London, Macmillan, 1933) Ap 
defects of this measure are described. 


y J. Robinson. See her Economi 
omic. 
p- Sec. 4, p. 332. In fn. Speed 


230 Price Theory 


uantities required for each unit of A’s output, 4’s marginal net 
product will be more than four times greater than that of B. ings 
If our purpose were to explain the precise wage that is being 
received by each carpenter, we would be forced to explore in much 
greater detail thé implications of the fact that carpenters differ widely 
from one another in efficiency. We are primarily interested in this 
volume, however, in explaining changes in the relationship between 
the wages of carpenters and the prices of products and other inputs. If 
the spread of efficiency among carpenters and the system of wage- 
payment are given, then our demand and supply analysis provides a 
useful framework within which to explain and interpret variations in 
the relative wages of carpenters. Thus, if the demand for the products 
that carpenters help to produce increases, then, ceteris paribus, we 
would expect the wage received by each carpenter to rise; if the wage- 
rate in other comparable occupations should fall, then, ceteris paribus, 
we would expect the average wage of carpenters to tend to fall. 


10.5 A Note on ‘Economic Rent’ 
Economic rent is the difference between the actual earnings ofa unit of ` 
an input and its supply price.! The actual earnings of a unit ofan input 
is the price that it receives for selling its services for a given period of 
ume. Its supply price is the minimum sum of money thatis required to 
retain it in its existing use. If the costs of transfer from one use to 
another are zero, then this will be equal to the maximum sum it could 
earn per period in any other use; if these costs are positive, its supply 
price will be equal to its highest earnings per period in an alternative 
use less one period’s share of the transfer costs, Thus, ifa carpenter can 
earn £15 per week by working asa carpenter, and if the minimum sum 
that would induce him to do so is £13 per week, his economic rent is £2 
per week. . 
If each carpenter is identical with each other carpenter, each will 
receive the same weekly wage, which will be determined by the dernand 
for and the supply of carpenters’ services. If all‘carpenters are identical 
not only qua carpenters but in all other respects also, then each will 
have the same supply price to carpentry, for the maximum earnings in 
alternative uses and the costs of transfer will be the same for each. In 
these circumstances, the long-run supply curve of carpenters’ services 
will be perfectly elastic as in Figure 10.5.1, and the weekly wage will be 


1 ‘Opportunity cost’ and ‘transfer earnings’ are synonyms for supply price. 


SS 
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the same as the supply price ofa week’s work from each carpenter, so 
that no part of the earnings of any carpenter will be economic rent. If 
actual or potential carpenters are not equal in all other respects, then 
the long-run supply curve of carpenters’ services will be less than 
perfectly elastic, as in Figure 10.5.2. They may differ from one another 
in that they are not equally versatile, so that the range of alternative oc- 
cupations open to them varies from one to another: the most 
remunerative alternative use for one might be driving a bus, for 
another acting’as a waiter. They may have different attitudes towards 
the nature and conditions of the work in the various occupations open 
to them, and this by itself will mean that the wage that would induce A 
to become a carpenter might differ from that which B would demand. 


Number of carpenters Number of carpenters, 


Figure 10.5.1 Figure 10.5.2 


Lastly, the costs of transferring from other occupations to carpentry 
and vice versa might vary widely from one man to another: thus, to 
take the simplest example, A might live beside the firms which are 
demanding carpenters’ services and B might live five miles away near a 
textile factory; other things being equal, 4’s supply price to carpentry 
will be less than B’s. It is clear that economic rent will be a component 
of the earnings of most carpenters and the size of the component for 
any particular carpenter is illustrated in Figure 10.5.2. Thus, the 
economic rent received by the Ath carpenter will be equal to ST, the 
difference between his actual earnings OR and his supply price AS “a ; 
of the Nth carpenter will be zero, for the weekly earnings of OR ae fo 
sufficient to induce him to acquire or retain this skill. The shaded area 
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RML shows that part of the total earnings of all carpenters who are at 
“work (ONLR) that is economic rent. : 

It is clear from Figure 10.5.2 that economic rent will bea more im- 
portant constituent of the actual earniny, of an input the less elastic is 
its supply curve. |The elasticity of its supply curve will depend, ceteris 
paribus, (a) on the manner in which we define an input and the uses to 
which it might be put, and (b) on age adopt broad definitions of 
input and use, economic rent will be the greater, and vice versa. Thus, 
if we group all the natural, non-human agents of production together 
and call them ‘land’, and if we define agriculture as the sole use of land, 
then the supply curve of land to agriculture will be perfectly inelastic, 
for on these definitions land is quite specific to agriculture so that its 
supply price is zero! the whole of the actual earnings of landowners 
will, therefore, be economic rent. Given the definition of an input, 
economic rent will be the less, the narrower are our definitions of use: 
thus}\if we distinguish between the use of land for growing corn, wheat, 
potatoes, apples, and so on, the supply price of land to each of these 
uses will be positive, sc that only a part of its actual earnings in any par- 
ticular use may be called ‘economic rent’. If we go further and define as 
a separate use the growing of potatoes for Mr Smith, who is one of 
many growers of potatoes in a locality, then the supply of land to him 
will be perfectly elastic, for the supply price of land to him will be its 
market price. 

On any set of definitions of input and use, the supply price ofa unit 
of an input to any use will depend on the range of alternative uses that 
is open to its owner, and this tends to vary directly with time. If we 
define the short-run as a period within which a unit of an input cannot 
move from one use to another, then its supply price to its present use 
will be zero, and the whole of its current earnings will be economic 
rent. In the long-run, units of an input may move from one use to 

another: thus, carpenters may become bricklayers, and a firm whose 
past savings are embodied in a machine may realise these from 
depreciation allowances and use them to buy another machine. In the 
long-run, therefore, the supply price of each unit of an input to its 
existing use will be what it could earn in its next most remunerative use 
(if we ignore transfer costs), and not the whole of its actual earnings 
will be economic rent. Economic rents that appear in the short-run 
have been called quasi-rents to draw attention to the fact that in whole 
or in part they are likely to be temporary. It would seem, then, that 
wide definitions of inputs and use have the same effect on the size of the 
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economic rent as a narrow planning horizon, and that narrow 
definitions have similar consequences to a lengthening of the planning 
horizon. 

As we have defined economic rent, it is a surplus: if, when the price 
of each product and input were at its long-run equilibrium level, all 
economic rents were appropriated by the state, no unit of any input 
would have any incentive to change its use, for post-tax earnings of 
each would be equal to its supply price to its existing occupation. For 
this reason, the notion of'economic rent has been of some importance 
in the history of public finance theory: with its aid, it was possible to 
conceive of a system of taxation that would not directly affect the 
pattern of resource-use within an economy. For example, land rents in 
urban areas consist of a return to capital invested and an element 
reflecting locational advantage. The latter is called ‘site rent’ and ad- 
vocates of land taxation have long suggested taxing site rents because 
such taxes would not affect the patterns of land use. Even if such a tax 
system were practicable, however, it would alter the distribution of in- 
come between the owners of inputs. Since tastes and preferences differ 
from one person to another, there would bea change in the pattern of 
demand, and hence in the pattern of relative productand factor prices, 
and this in turn would cause a change in the pattern of resource-use in 


the economy. 


10.6 The Rate of Interest : 
By a rate of interest we mean the price per unit that is paid fora loan of 
money for a period of time. Conventionally, the unit of money is £190, 
and the period of time is one year, so that the price is usually expressed 
as a rate per cent per annum. In this section, we shall attempt to explain 
how this price is determined. In doing so, we shall simplify heroically 
by assuming that all loans are riskless,! that all are made for an infin- 
itely long period of time, and that borrowers borrow by selling 
irredeemable bonds and lenders lend by buying them. We shall sup- 
pose also that the number of bonds that is currently issued in any 
period of time is insignificantly small as compared with the quantity of 


< bonds that have already been issued. On these assumptions, all bonds 


will be homogeneous, the market price of bonds will be determined 
primarily by the demand for the existing stock of bonds, and the 


1 That is, no-one defaults on the payment of interest. Disti i Ht 
tainty about the future price of the bond. istinguish this from uncer- 
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relationship between the market price of bonds and the coupon rate 
on them will give us the current or market rate of interest.! Later, we 
shall modify our explanation by assuming that bonds are not 
homogeneous, either because they are issued for different periods of 
time, or because there. is uncertainty about whether borrowers will 

- meet their promises to pay the nominal rate of interest on their bonds 
and repay the principals. 

We have already seen that the manner in which a consumer will plan 
to distribute his savings between money and bonds during the period 
that lies ahead depends on the current bond price (rate of interest), 
expectations about the future level of the bond price and his objective. 
In Chapter 9, we have shown what the planned disposition of savings 
would be at each current bond price, assuming that the consumer’s 
expectations and objective rernained unchanged. From this re- 
lationship, we derived the consumer’s supply of the willingness to 
hold money, his demand for money as a store of wealth, his demand 
for bonds and his supply curve of the willingness to hold bonds. By ad- 

. ding together the demand curves for bonds of all consumers and firms 
in the economy, we obtain the total demand for bonds. This shows us 
the number of bonds that the firms and consumers would plan to buy 
at each current bond price, given their objectives, their expectations 
about the future level of the bond price (market rate of interest), the in- 
itial distribution of the savings. of each consumer and firm between 
money and bonds, and the initial distribution of the existing stocks of 
money and bonds between consumers and firms. These last two deter- 
minants of the demand for bonds mean, in effect, that both the 
number of bonds and the quantity of money in the form of which 
savings might be held, must bè assumed constant. At each point in 
time, there will be a given stock of bonds — that is, their supply curve 
will be totally inelastic (SS). These demand and supply curves are 
graphed in Figure 10.6.1, where we measure the current price of bonds 
on the vertical axis and the number of bonds demanded and supplied 
on the horizontal axis. The market price of bonds will tend towards the 
level R, for only at that price will the number of bonds that firms and 
gOgsumELS plan to purchase be equal to the number of bonds that are 
available for purchase ~ that is, only at the price R will the public be 

willing to hold the existing stock of bonds. If the bond price is R, and if 


the nominal rate of interest is g4} per cent, then the market rate of in~ 
terest will be 34. R. 


1! See above, Chapter 9. 
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Bond price 


(o) Quontity of 
bonds 


Figure 10.6.1 


It can be seen from the figure that consumers and firms will only be 
willing to hold the existing stock of bonds when the current bond price 
is R. Thus, if the bond price were now 4, the members of the economy 
as a.whole would be holding BC more bonds than they wished to hold 
at that price: those holding more bonds than they desire would 
attempt to sell them, and the pressure to sell bonds would lower their 
price. As the bond price fell, the pressure to sell bonds would diminish, 
and the inducement to buy them would rise. Arid conversely, if the 
current bond price were less than R: the ‘excess demand’ for bonds 
will, ceteris paribus, raise their price to R. If all firms that borrow money 
do so by selling bonds that are identical with those already in existence, 
and if the flow of new bonds in any period of time is insignificantly 
small when compared with the stock of bonds already issued, then the 
sales of new bonds will not affect the bond price~ that is, the market 
rate of interest of 3}. R will be thatat which new loans can be obtained 

The bond price will move to a new level if the demand for bonds 
alters. If, on balance, firms and consumers expect that the future bond 
price will be higher than they had previously supposed, then the d 
mand for bonds will increase and the current bond price will tend . 
rise; and conversely. If there is an increase in the quantity of ister 
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that is available for holding as an asset, then, ceteris paribus, the demand 
for bonds will rise; for the demand for bonds of each individual firm 
and consumer that receives a part of the increase in the quantity of 
money will swivel rightwards so that the total demand will rise also. 
The increase in the quantity of meney available for use as a store of 
value might be a consequence ofa redistribution of an existing stock of 
money between this and other uses, or of an increase in the total stock 
of money. In many modern economies, the increase in the total stock 
of money is effected by the purchase of bonds by the monetary 
authorities, and the stock of money is depleted by the sale of bonds. 
The purchases and sales of bonds by the monetary authorities with the 
aim of changing the quantity of money are called ‘open-market’ 
operations. If the demand curve in Figure 10.6.1 is defined as the total 
of the demands for bonds by the public and’ by the monetary 
authorities, and if the quantity of money is increased by bond 
purchases by the latter, then to the increased demand for bonds by the 
public as a consequence of the increased quantity of money we must 
add the demand for bonds by the monetary authorities. In these cir- 
cumstances, the bond price will rise by more than it would have risen if 
the quantity of money had been increased by other means. Alter- 
natively, if the demand curve in Figure 10.6.1 is defined as the total de- 
mand by the public for bonds, then the effect of bond purchases by the 
monetary authorities will be illustrated by a leftward shift in the supply 
curve of bonds, for now that more bonds are held by the authorities 
fewer will be available to the public. 

The explanation of the determination of the current bond price 
(rate of interest) may be presented in terms of the demand for and 
supply of money. From the manner in which the individual would plan 
to revise the disposition of his savings between money and bonds in 
response to changes in the current bond price, we can derive his de- 
mand curve for money as an asset. When the individual demand curves 
of consumers and firms are summed together, we obtain the total 
demand for money as a store of wealth. This shows us the number of 
units of money that the firms and consumers in the economy would 
plan to hold at each current rate of interest, given their objectives, their 
expectations about the future level of the bond price (rate of interest), 
and the economy's stocks of money and bonds. 

At any point in time, there will be a given quantity of money in an 
economy. The whole of this, however, will not be available to function 

as a store of value, for some part of it must actas a medium of 
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exchange. We have already described the purchase and sales plans of 
consumers: when the sales plan is implemented, goods and services 
are exchanged for the money that constitutes the consumer’s income; 
when the purchase plan is implemented, the sum of money that we 
called the planned consumption expenditure is exchanged for goods 
and services. Since the consumption expenditure is mainly financed 
from income, money is here acting as a medium through which the in- 
puts that the consumer owns are exchanged for the goods and services 
that he wants. If each consumer received payment for what he sells.at 
the same moment as he pays for what he buys, he would require no 
stock of money to finance this exchange. Typically, however, incomes 
are received at discrete intervals, while consumption spending takes 
place more or less continuously, so that at each instant of time, a con- 
sumer will have some sum of money designed for spending which is as 
yet unspent. Given the pattern of spending, this sum will be the greater 
the larger is the consumer’s income and the less frequently it is paid. 
Thus, ifa consumer receives £20 on Friday evening in payment for the 
services sold during the previous seven days, and he sets aside £14 for 
consumption spending at an even rate of £2 per day during the seven 
days that follow, his average daily stock of money-for-spending will be 
£6.! If the weekly income had been £40, planned spending £28 and 
daily expenditure £4, then, ceteris paribus, the average daily holding of 
money would have been £12. The amount of money that a consumer 
holds to bridge the gap between receipt of income and its expenditure 


is called his transactions balance. 
For each firm in an economy, money acts as a, medium through 


which its flow of products is exchanged for the flow of inputs needed to 
make them. Since the inputs are used to make the firm’s products, pay- 
ment for the former may (and generally does) precede the receipts of 
money from the sale of the latter. Given the customary intervals at 
which the firm pays for the things it buys and receives payment for the 
things it sells, it will require some sum of money to bridge the gap 
between its payments and receipts. This sum is called its ‘working 
capital’ or transactions balance. Given the relationship between the 
frequency of receipts from sales and the frequency of its expenditures 
on the purchases of inputs, the size ofa firm’s transactions balance will 


1 Assuming that the spending is done first thing each morning, his stock of mon 
Saturday will be £12, on Sunday £10, and £8, £6, £4, £2 and £0 on Monday, Tuesday, 
Wednesday, Thursday and Friday respectively. The average daily stock will be the sum ar 
these divided by 7 — that is, 42/7 or 6. 
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be the greater, the greater are its receipts. The receipts of all the firms 
in an economy will depend largely on the level of spending by all the 
consumers, and that, in turn, will depend on the aggregate income of 
the consumers. That part of the total quantity of money that is 
required to facilitate the current transactions of consumers and*firms 
will, therefore, depend mainly on the level of the economy’s income. 

If we are given M, the number of units of money available for all uses 
in an economy, and if we are given the quantity (M,) that is required for 
the transactions balances, then M — M, or M, will be the number of 
units available to satisfy the demand for money as a store of value. IFM 
is assumed given, and if we suppose that the transactions balances will 
not yary with any likely change in the rate of interest, we may conclude 
that M, will be inelastic with respect to the rate of interest over the 
range in which it is likely to cut the demand curve for money. In Figure 
10.6.2 we measure the market rate of interest on the vertical axis, and 
the quantity of money demanded and supplied for use as a store of 
value on the horizontal axis; DD is the demand for money and SS the 
supply curve of it, and for simplicity’s sake the latter is drawn as being 
perfectly inelastic. The market rate of interest will be į, for only at that 
level will that part of their savings that the public wish to hold in the 
form of money be equal to the quantity of money that is available for 


Quantity of 
money 


Figure 10.6.2 
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acting as a store of wealth. If the market rate of interest were at i, then 
firms and consumers taken together would find themselves holding a 
larger part of their savings in money than they desire. This would im- 
pel them to reduce their holdings of money by buying bonds, so that 
the bond price would tend to rise and the market rate of interest to fall. 
The desire to reduce their money holdings would persist until the rate 
of interest had fallen to i. The market rate of interest i corresponds to 
the bond price of R in Figure 10.6.1. ` 

The rate of interest will move to a new level if there is any change in 
the demand for money as a store of wealth — for brevity’s sake, we shall 
follow common usage and call this the speculative demand for money — 
or in the quantity of money available for meeting this demand. Thus, if 
the public on balance expect the rate of interest to be higher in the 
future than they had previously supposed, the speculative demand for 
money will increase, and the market rate of interest will rise. If the level 
of income should rise, then M, will rise, and if M remains the same, M, 
must fall, and, ceteris paribus, the rate of interest will rise. If, while the 
economy’s income remains unchanged, M is reduced by the sale of 
bonds by the monetary authorities — that is, by open-market 
operations, then, ceteris paribus, the rate of interest will rise. If the DD- 
curve in Figure 10.6.3 shows the demand of consumers, firms and the 
monetary authorities for money, then these open-market operations 
will shift the demand curve for money to the right through a horizontal 


Rate of interest 


4 


Quantity of money 


Figure 10.6.3 
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distance equal to the value of the bond sales; if SS represents the initial 
supply of money for speculative uses, it will shift leftwards to S,S, as a 
consequence of the open-market operations. In these circumstances, it 
can be seen that the market rate of interest will rise to i, — that is, when 
M, is reduced by bond sales by the monetary authorities, the rate of in- 
terest will rise by more than it would have risen had the same reduction 
in M, been effected without open-market operations. 

In this section thus far, we have concentrated on explaining the 
determination of the market rate of interest. Letus now suppose that at 
the beginning of some period ¢, there is a permanent rise in the 
speculative demand for money. Aswe have already seen, the interest rate 
will rise: but will the interest rate remain stable thereafter at its new and 
higher level, or will the new interest rate cause changes that will in 
their turn tend to move it towards some long-run equilibrium level? It 
will be recalled that similar questions were asked in Chapter 6 and in 

the earlier sections of this chapter: we have seen that if there were a 
permanent rise in the demand for, say, butter, its price will rise in the 
short-run; this will lead firms to revise their long-run sales and pur- 
chase plans and as these are implemented the price of butter will tend 
to fall to some long-run equilibrium. The long-run behaviour‘of the 
interest rate lies rather outside the limits of this volume. We shall, 
nevertheless, offer a brief sketch of one way in which we may seek to 
explain it; for a fuller description of the relationships that we shall 
use, the reader is referred to any text on macro-economics.' ; 

We shall define the long-run equilibrium rate of interest as that rate 
at which the economy’s income will remain stable from one period to 
another: thus, if we denote total income by Y, and successive time 

periods by the subscripts ¢, £ + 1, t + 2,...¢+, when the rate of in- 
terest is at its long-run equilibrium level, Y, will be equal to Ypi and 
Y,41 tO Y,42, and so on. By the economy’s total income we mean the 
value at current market prices of all the inputs sold by consumers 
within a period plus the profits earned by firms in that period. We shall 
define a period as the length of time required for expenditures by con- 
sumers and firms on the purchase of currently produced goods and 
services to generate income. The income- generating expenditures 
within each period may be roughly classified into expenditures on 
currently produced consumption goods and services, which we shall 
call consumption and denote by C, and expenditures on newly 


1 E.g., D. C. Rowan, Output, Inflation and Growth 2nd edn (Macmillan, London, 1974). 
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produced investment goods, which we shall call investment and 
denote by I. Within any period ¢, then, on these definitions: - 
Y, = C, + I, We have already seen that the level of consumption spen- 
ding and of saving depend, inter alia, on income, and for our present 
purposes we shall suppose that planned consumption and saving for 
any period depend upon, and together exhaust, the previous period’s 
income: that is, C, + S,=Y,_1- If Y,1 = Yo then S, = 1. When the in- 
terest rate is at its long-run equilibrium level, on our definitions, then 
in each period planned saving must be equal to planned investment 
expenditure. 

In Chapter 9, we derived a saving supply schedule for an economy: 
this was a relationship between the rate of interest and planned saving, 
given the tastes and preferences for present and future goods, current 
and expected future incomes and prices, and the distribution of in- 
come. In Chapter 7, we described the purchase plan ofa firm for an in- 
vestment good; the number of units of any investment good (such as a 
machine) that the firm will plan to buy will depend on its price, the 
firm’s knowledge of productive techniques, the price of each other in- 
vestment good and input, and the rate of interest. And we saw that the 
number'of machines that the firm would plan to buy in any period 
would vary inversely, ceteris paribus, with the rate of interest. If we sup- 
pose that the prices of all goods and services are constant (as they 
would be if the total supply curve of each of them was perfectly elastic), 
we may obtain for each firma relationship between the value of the in- 
vestment goods that it would plan to buy and the interest rate, and by 
adding these together we will get a relationship between planned in- 
vestment expenditure in each period by all firms and the rate of in- 
terest. Our definition of the long-run equilibrium rate of interest 
requires that this relationship between planned investment expen- 
diture and the rate of interest and the economy’s saving supply 
schedule must remain stable from period to period. 

The diagrams in Figure 10.6.4 portray an initial position in which 
the market rate of interest is at its long-run equilibrium level: diagram 
(a) shows the speculative demand for money and the part of the total 
quantity of money that is available to meet it; diagram (b) shows the 
saving and investment schedules. At the rate of interest i, the part of 
their savings that the public wish to hold in the form of money is equal 
to the quantity of money that is available for acting as a store of value, 
and planned saving is equal to planned investment expenditure. Let us 
now suppose that at the beginning of period 1, this equilibrium is up- 
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set by a permanent rise in the speculative demand for money to D,D,, 
so that the market rate of interest rises to į. We shall suppose also that 
during the ensuing periods there is no change in (a) the tastes and 
preferences for present and future goods; (b) the prices of consump- 
tion goods and services; (c) the distribution of income; (d) the prices of 
inputs and durable goods; (e) the techniques of production and firms’ 
awareness of them; (f) the quantity of money, and that the planned in- 
vestment expenditures are independent of the level of the economy's 
income, At the new market rate of interest i, that rules at the beginning 
of period 1, planned saving for that period will exceed planned invest- 
ment spending by ab. On our definition of a period, the income of the 
economy will fall by ab during period 1. This fall in income will mean 


Rate of interest 


o Mi M Ms 0 
Speculative demand and Planned saving and investment 
Supply of money per period 
o) (b) 


Figure 10.6.4 


that fewer units of money are required for transactions purposes, so 
that by the end of period 1 the number of units available to meet the 
speculative demand will have risen — from M 1 to M. If we assume that 
changes in the supply of money that is available for speculative pur- 
poses during any period affect only the market rate of interest at the 
beginning of the next period, then at the beginning of period 2 therate 
of interest will be i,. 

Asa consequence of the fall in the economy’s income during period 
1, the saving supply-schedule for period 2 will be to the left of its initial 
position at Sy,, for we assumed that saving is related to the previous 
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period’s income. At the market rate of interest ofi,, planned saving will 
exceed planned investment expenditure by cd, and during period 2 the 
economy’s income will fall by this amount; this fall in income will 
reduce the demand for money as a medium of exchange, so that by the 
end of period 2 the quantity of money that can act as a store of value 
will have risen to M;. For period 3, the market rate of will be i, and the 
saving supply schedule Syy During period 3, planned saving will 
exceed planned investment-spending by ef; this will cause a further rise 
in the amount of money available to meet the speculative demand, and 
so a further fall in the market rate of interest. It can be seen from 
Figure 10.6.4 that the reductions in income become smaller and 
smaller with each ensuing period, so that the reductions in the market 
rate of interest become smaller and smaller also. Eventually, the rate of 
interest will reach some new long-run equilibrium level ati,, at which 
planned saving (with the saving supply schedule Sy,_) Will be equal to 
the planned investment expenditure. 

In this analysis of the long-run behaviour of the interest rate in 
response to some initial change, we have assumed that variation in the 
economy's real income is the sole equilibrator. Our analysis can be 
easily modified to allow for changes insome of the other things that we 
have assumed to remain equal. Thus, if we assume that the investment 
schedule is not independent of income and posit some functional 
relationship between it and real income, we may trace another path of 
adjustment of the rate of interest to a different long-run equilibrium 
level. We may make the investment schedule simply dependent on the 
previous period’s income as we did with the saving schedule; if we do 
so, the long-run equilibrium level of the rate of interest will be lower 
than in our example. We may assume that the investment schedule 
depends on the rate of change of income in the recent past — that is, 
that investment expenditure in period ¢ is a function not only of the in- 
terest rate but also of Y,-ı — Yai if we do so, we shall find that the in- 
terest rate will fluctuate over time, either converging towards, or 
diverging from, some long-run equilibrium level.’ In Figure 10.6.4, 
we have assured that all prices are constant (because all supply curves 
are perfectly elastic) so that changes in money incomes represent 
changes'of the same proportion in real income; an alternative analysis 
of the long-run behaviour of the interest rate might be based on the 


1 See P. A. Samuelson, ‘I nteraction between the Multiplier Analysis and the Principle 
of Acceleration’, Review of Economics and Statistics, 1939. Reprinted in T Lindaa 
Maroeconomic Readings (The Free Press, 1968). > 
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assumption that the real income of the economy is stable, so that 
changes in money income represent changes only in prices. To do this, 
we must posit functional relationships (at the least) between money in- 
come and planned saving and investment and the demand for money 
as a medium of exchange. There will, therefore, be as many long-run 
equilibrium rates of interest as there are long-run equilibrators;! our 
aim is neither to catalogue them nor to choose between them, but 
merely to indicate one way in which the long-run adjustments, with 
any given equilibrator(s), may be analysed. 

With the aid of an analysis of the same kind as that illustrated in 
Figure 10:6.4, we may offer a first approximation to an interpretation 
of the role that the productivity of investment goods and the tastes and 
preferences of savers play in determining the interest rate. A change in 

~the former will shift the investment schedule, ceteris paribus; a change in 
the latter will shift the saving supply schedule at each level of real in- 
come, ceteris paribus. Such changes will affect the rate of interest in the 
model portrayed in Figure 10.6.4 through changes in the economy’s 
real income. The detailed argument is left to the reader, for its form is 
similar to that described earlier. 

Thus far in this section, we have assumed a world in which there are 
only two assets, namely money and homogeneous, perpetual bonds. 
We shall briefly indicate how our analysis may be formally extended to 
a world in which there are n assets, ‘A,, Ay, Ay, . - -» Ay. The relationships 
between the prices of these will be determined by the demand for, and 
the supply of, each of them. We shall suppose that at any point in time 
the quantity of each asset is given, and that over rather short periods of 
time the amount by which the stock of any one of these assets can be 
augmented or depleted is negligible: the supply of each asset will then 
be perfectly inelastic. Given the stock of each asset, the demand for any 
asset, Ám, will depend on the public’s tastes and preferences for it as 
compared with each of the others, and on the current market price of 
Ay, Ay. . «) An_1. The way in which relative demands are formulated was 
indicated in the section on portfolio analysis (Section g.2). The de- 
mand curve for each asset will generally be relatively elastic, for it may 
be substituted for other assets, and others may be substituted for it, in 

response to changes in relative asset prices. In an equilibrium position, 
the relationship between the prices of the different assets will be such 

"In Figure 10.6.4, the main equilibrator i 


might be money incomes and prices. Th 
changes in real or money investment. 


s real income. An alternative equilibrator 
e equilibrating process may be assisted by 
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that the public, taken asa whole, will just be willing to hold the existing 
stock of each asset. If the equilibrium is upset, through a change in the 
public’s preferences for some assets as compared with others, the de- 
mand curve for each asset will move to a new position as a con- 
sequence, and there will ensue a process of adjustment during which 
there will be further shifts in the demand curves in response to changes 
in relative asset prices, until a new equilibrium position is reached. 
Thus, if assets A,, Az, .. ., Ay. are riskless bonds of progressively longer 
currencies, ranging from a three months’ bill to an irredeemable ` 
bond, and if the public as a whole expects the general level of bond 
prices to be higher in future than they had previously thought, then the 
demand curve for each of these will rise, with that for A,, rising most 
and that for A, rising least, and the demand curves for money and 
other assets will tend to fall. These initial changes in the demands will 
alter relative asset prices and so lead to further shifts in the demands, 
and these will continue until, in the light of these new expectations 
about the future bond prices, the public are just willing to ‘hold the 
given stock of each asset. In such a world, there will be no such thing as 
the rate of interest: rather there will be as many rates of return as there 
are assets. The rate of interest that any individual firm, X, must pay for 
a loan of money will depend, inter alia, on how potential lenders feel 
about X’s capacity to pay the interest and repay the principal, and on 
the period for which the loan is required. These will be reflected in the 
tastes and preferences of the public for the bond (asset) that X, the 
borrower, is selling. The price that X will get for his bond gives us the 
rate of interest that he must pay, and the price he can get will be the 
market price of those existing bonds that are jn all respects identical 
with that which he is offering for sale. 

In this way, we may explain the price that any firm X must pay for a 
loan of money for a given period of time. If we define interest as the 
y for the use of money, then the price that X pays 


price that is paid solel 
an interest, for those who sell the use of mon 


will consist of more th 


to Xare selling also their willingness to bear the risks of X’s default. We 


a rough notion of the part of the price that X pays that may be 
called ‘pure’ interest from the price that a riskless borrower (like a cen- 
tral government) pays fora loan of the same size for the same period of 
time. Our prime purpose in this chapter, however, is to explain the 
determination of the relative prices of the things that firms buy. In'this 
pursuit, there is no need to break down the price of any input into such 
notional components as ‘pure interest’, ‘rent’ and ‘wages’. 


will get 


The Determination of Relative 
Prices: General Equilibrium 


11.0 General and Partial Analysis 
The preceding chapters have described the roles of consumer 
preferences and firms’ behaviour in the determination of the prices of 
commodities and inputs. All the analysis so far has been conducted in 
terms of particular assumptions about the state of economic markets. 
In particular, it has been assumed that firms are price-takers such that 
no individual firm can influence the price of the product he ‘ells by 
varying the quantities he produces. We retain this assumption of perfect 
competition for this chapter. Although each individual firm and each in- 
dividual consumer has no control over commodity and input prices 
under perfect competition, it is none the less true that the total supply 
and total demand for each commodity and input determine their 
respective prices. That is, prices are constants for each individual 
producer and consumer, but variables for all of them. 

But all the analysis so far has been partial. We mean by this that the 
analysis has been confined to analysing only some of the effects of the 
behaviour of economic agents. A change in the tastes and preferences 
for a good, for example, was shown to affect the price of that good. 
Further consequences of this event were not enumerated. However, we 
know that the ramifications of a change in tastes will not end there. If 


demand for good x changes, and its price alters, this will affect the de- 
mand for substitute and 


of all of these will 
producing each of th 
We investigate these eff 
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about the consequences of economic events. Because of this they argue 
that the proper mode of analysis should be general. General analysis 
attempts to take into account the existence of interdependencies 
between prices. 

The previous chapters showed that supply and demand combined to 
determine equilibrium prices for commodities and inputs. These 
prices are equilibrium prices — thatis, there is no tendency for them to 
change unless one or other of the parameters changes — only in the 
sense that other things have been held equal. In other words, in- 
terdependence is ignored in the analysis of partial equilibrium. 
However, it seems reasonable to suppose that it must be possible fora 
complete set of prices to exist such that all the plans of purchasers and 
sellers are consistent with each other. Such a situation, if it existed, 
would be one of general equilibrium. Thus the price of good X would de- 
pend not only on the prices of the inputs used to produce it, and on the 
demand for it, but on all other prices as well. 

It remains true that most economic analysis is still taught in partial 
equilibrium terms. In part this reflects different historical traditions. 
Schools of thought trained in the Marshallian tradition tend to be 
preoccupied with partial analysis. Those that owe their origins to con- 
tinental writers, especially Walras, stress the general approach.’ But 
there is also a positive debate oyer the relevance of partial equilibrium 
analysis. Partial analysis has several advantages. First, it concentrates 
our attention on the causes of a change in individual behaviour or 
price. Ifit is possible to argue that the next order of effects, for example 
the effect of a change in the price of a good on the price of substitute 
goods, is small, then we may be satisfied that partial analysis picks up 
the most important consequences of an economic event. Second, par- 
tial analysis considerably simplifies the investigation of economic 

roblems. This simplicity is lost if we have to trace out all the con- 
ceivable effects of, say, a price change. Not only would the latter exer- 
cise be immensely complex to handle in any verbal exercise, but evena 
mathematical approach would be difficult if many interdependencies 
are involved. Third, any empirical analysis in a general equilibrium 
context would run foul of the immense problems of finding data to fit 


the model. 


1 Leon Walras (18343910) was a French economist and his most influential wo 
Elements of Pure Economics, published in French in 1874. The necessity of. ae vies 
general approach was stressed earlier by Alfred Cournot in his Investigations of the 
Mathematical Foundations of the Theory of Wealth in 1838. of 
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Whilst the simplicity and low informational content of partial 
models are powerful incentives to stay in the partial world, these ad- 
vantages can only be bought at the expense of a possible loss of 
realism. And this loss of realism can only be discovered by carrying out 
a general equilibrium analysis. In other words, the adequacy of the 
partial approach can only be tested by carrying out a general analysis! 
None the less, although the conceptual basis of general equilibrium 
analysis is well developed, progress in the field of empirical general 
analysis ~ that is, actually building up a model of an economy using 
observed data — has been slight, despite the immense efforts that have 
gone into it. The partial-general debate therefore continues. 


11.1 The General Consequences of an Economic Event 
In order to illustrate verbally the type of effect incorporated into 
general equilibrium analysis, consider the results of a change in con- 


sumer preferences such that the demand for a good, X, increases. The 
following will happen. 


(a) Since the demand for X increases — that is, the demand curve 
for X shifts to the right — the price of X will rise, the extent of the rise 
depending on the elasticities of supply and demand. 

(b) The rise in, the price of X causes the marginal revenue product 
curve for the inputs used to manufacture X to shift to the right. Given 
the supply curve for these inputs, their price will therefore rise. 

i (c) If consumers’ incomes are fixed, the effects under (a) above will 
involve an increased expenditure on X and hence there will be less in- 
come available to spend on other commodities. Accordingly, the de- 
EG for ent some of these commodities will fall, the extent of the 
a ARTE oe how large these products loom in the consumers’ 
N, es pie ate, Quite possibly, then, the demand for 
downward direction a Z, say, will fall, altering their prices in a 
while the prices of ie a3 of other products may not be affected, 
inate? Ptementary goods will rise as demand for them 

(d) T ifts i 
Dari ee ea iir the substitute and complementary 
curves for the inputs usa = i a the marginal revenue productivity 
ange Produce those goods. Their prices too will 
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(e) The changes in prices for substitute and complementary goods 
will feed back to the initial demand for good X. Now that substitute 
goods are cheaper this will ameliorate the increased demand for X, but 
only partly. The change in input prices will lead firms to substitute the 
now cheaper inputs for the now more expensive inputs, thus altering 
their prices again. Again, these effects will not offset the initial changes 
in the prices of inputs, but they will reduce the magnitude of the initial 
effect. 

(f In the long-run yet more changes may occur. Firms may now 
switch production away from the goods with relatively low demand 
and towards goods with relatively high demand. The changes in 
relative prices may lead toa switch in inputs such that labour trained 
in one use seeks retraining to enter another industry. 

(g) The changes in the relative prices of inputs will lead to achange 
in the distribution of income between the owners of the inputs, again 
altering the pattern of demand if preferences are different among the 
different input-owning groups. Saving plans may alter, perhaps 
sufficiently to affect the determination of the overall national income 
and structure of interest rates. 

Enough has been said to illustrate the almost boundless effects of 
one simple shift in demand for one product. The process_of tracing 
through the consequences of such an event would be complex enough, 
but, in practice, many events giving rise to such effects will be taking 
place at the same time. This will complicate the analysis even further to 
the extent that it will make it more difficult to disentangle cause and 


effect. 


11.2 The Uses of General Analysis 
We have already seen that, if it can be executed, a general analysis will 
be more realistic than a partial analysis. This will be so because, in 
general analysis enables us to trace out all the effects of 
onomic event such as a change in the demand for a 
a change in preferences. Against this we must recall 
again the argument that the important affects of an individual event 
may well be detected by partial analysis. 

A major aspect of general analysis is that it reminds us forcefully of 
the interdependence of economic events. The fact of interdependence. 
is the major explanation of why economists cannot predict 


theory at least, 
an independent ec 
product caused by 


however, 
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with a great degree of accuracy the detailed effects of an individual ac- 
tion such as the raising of a particular tax rate or tariff. Such a 
reminder is necessary if only because economists are frequently 
criticised for their failure to achieve exactly this. 

General analysis also demonstrates the role of prices in an economy 
typified by the market structure we have so far discussed. Prices are 
seen to be the ‘signals’, the feedback mechanisms, by which firms learn 
of changing demand patterns. Firms change their plans accordingly 
until, ultimately, planned sales are made consistent with planned 
purchases. Similarly, planned sales and purchases of inputs are made 
consistent through changes in input prices. The final pattern of com- 
modity and input prices then produces results for the three major 
decisions to be made in any economy. 

First, what commodities shall be produced? The pattern of com- 
modity prices will reflect the pattern of consumers’ preferences and 
will thus act as signals to firms,to inform them of what consumers 
want. In a purely private enterprise system, with all goods being 
provided in private markets, all goods will be supplied in response to 
those preferences with prices acting as the intermediary between the 
two aspects of commodity provision. 

Second, how will commodities be produced — that is, with what 
combination of inputs? Again, the answer is that input combinations 
will be determined by relative input prices which in turn reflect the de- 
mand for the products they produce. Again, it will be consumers’ 
preferences that determine this pattern of input use. j 

Third, who is to receive the commodities? Obviously, some con- 
sumers will consume more than others. How is this pattern deter- 
mined? Obviously, the higher the individual’s income the greater is 
his command over goods. Hence the pattern of incomes will deter- 
mine the pattern of consumption. In turn, it is traditionally argued 
at ae some pattern will depend on what inputs the individual 
ces one ara for providing a single unit of it, and the amount he 
cathe ol. Pp y- ak pattern of consumption will therefore depend 

necesari Played by the individual in providing the Tesources 
TY to produce commodities to meet consumer demands. It is 

Perhaps as well to Point out here tha ae s 
derived from this outcome: She i mmo PRS Ne statement can be 
reflects marginal SR even if the existing income distribution 
ticular income distribution E Bisan be PSIS tification for the pars 
mainstream of modern oa a eae Itisa significant feature of the 
cs that many economists make exactly 
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this mistake: they speak of ‘optimal’ allocations of resources without 
considering income distribution. To do this is to assume that the 
existing income distribution is itself optimal: ifitis not, we would have 
to consider what society as a whole prefers by way of an income dis- 
tribution. But since we have no justification for supposing thatitis op- 
timal, we are logically involved in finding out what income distribu- 
tion is preferred. Such an exercise is fraught with even more difficulties 
than those associated with looking at the purely allocative aspects of 
economic behaviour. Our concern is simply to point to the arbit- 
rariness of looking at the allocation aspects alone. 


11.3 A Formal Approach to General Equilibrium 

The preceding analysis has been entirely verbal. It is useful to look at 

general equilibrium in a more formal way since it illustrates some 

further theoretical problems associated with the concept of general 

equilibrium. t 
Suppose we have the following knowledge about our economic 

system. 

1. Demand Equations: The demand (x) for any commodity i will de- 
pend on its own price, p, on the prices of other goods p,, p2, etc., and on in- 
comes. Incomes in turn depend on the prices at which inputs are 
supplied —i-e. on fi, fz, etc. We take preferences, tastes and objectives as 


given. Thus we have 
xi = F, (PrPaPs -+ o Pfii «o Jm) (1) 
where F, merely denotes a functional relationship between x, and the 
variables inside the brackets. Note that we have n commodities and m 
inputs. 
2. Cost of Production: Commodity prices will also depend on the 
firm’s cost functions, which will in turn be determined by the quan- 


tities of inputs (n,n), etc.) used to produce goods, and their prices (ffy, 
etc.). We denote the rate at which inputs are transformed into outputs 


by £, so that ¢,, will refer to the quantity of input 2 used to produce 
commodity 1. Then, 

pi= Gulla Jota Jo bs fay + -s tim fa) (2) 
so that ĉn -fi is total expenditure on input 1 in the production of one 


unit of good i. 
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Under perfect competition, in long-run equilibrium, price equals 
average total cost. In this case wé can drop the functional relationship 
in equation (2) and make the relationship additive such that 


Pi=tn fit lafrtty fot... t tim Soe (2a) 


3- Supply of Inputs: The supply of each input (n,) will depend on in- 
put prices (f;) and commodity prices (p,). Hence 


m= Fy furfarfas -fai Pas Pa» Pay «> -> Pa) (3) 


4. Demand for Inputs: The demand for an input to use for the 
production of one unit of output (ty) will depend on input prices. 
Hence 


tu = Hi fifa +++» Sm)» $ (4) 


5. Full Employment: We shall assume the total supply of any input 
is equal to the total demand for that input. Hence 


My = ly. X + bay Xp thy Xy+... $y Xn (5) 


since ty . x, is the total amount of j used in producing x, of commodity 
1, 


We now have five equations in n commodities and m inputs. We 
designate commodity 1 the numeraire. That is we set its price equal to 
unity. In doing this we are effectively modifying the analysis so to 
explain the prices of the othern—1 commodities in terms of the price of 
commodity 1. We shall therefore be explaining only the price of relative 
prices and not absolute prices. Note, too, that we could have selected any 
commodity as numeraire. By setting p, = 1 we must now modify the 
equations. If consumers spend all their incomes we shall have 


bianni.. + fynn) 
= (py. X1 + py. X+... + Pn: Xna) (6a) 
This equation tells us that the d 


incomes of consumers minus 
2 ton, 


emand for good, ı is equal to the total 
the amount they spend on commodities 


For the remaini ae f ; 
Bae aid commodities the equations are as in equation (1), 
without the price of the numeraire, that is, 


“5P baba. -o bai fifo fa) (6b) 
up to vS F Orba.. De fifas P: (6c) 
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Equation (2a) presupposed a perfectly competitive state such that 
commodity prices equal average total costs of production. This situa- 
tion produces the following equations: 


Part fitta Jat- t hmSm (7a) 
Pr=tn -fi + ta Jat -+ bim-fm (7b) 

up to Pn = ltn fi + trafat + bam Sw (70) 
The equations for the supply of inputs (see equation 3) can be 
similarly modified. We do not repeat the exercise here, but merely call 
these modified equations group 8. Similarly, the input demand 
equations (see equation 4) can be presented as group 9. The final 
group of equations, group 10, shows the full-employment conditions, 


so that 
ry = yy Xt hay Xt- + ima (10a) 
m = typ Xi + lan Xt.. + ben Xn (106) 
down to | Mm = lym : Xi + Com -X2 + ++ + bam + Xe (Goc) 


We can now proceed to ‘add up the number of equations 
in our system. There are n demand equations (group 6) and n 
equations relating price to cost (group 7). Group 8, the input supply 
equations, will number m since there are m inputs. The group 9 equa- 
tions for input demand will number nm since the expansion ty relates 
each of the n commodities to each of the m inputs. Finally, there 
are m equations in group 10, 5O that we appear to have in all 
n+n+m+mn+ m= gn + 2m + mn equations. But the unknowns can 
be listed as 


n—1 commodity prices (not n, since p, = 1) 

n quantities of commodities 

m input prices 

m input quantities 

mn technical coefficients (the ¢y)- 

i + gm + mn unknowns — that is, one less unknown than 
s. For there to be a prima facie case for sup- 
posing that a set of prices exist which would ensure the complete con- 
sistency of purchase and sale plans we require the number of equations 


to equal the number of unknowns. 
Inspection of the sets of equations (6) to (10) shows that equation 
(6a) is not in fact independent of the others. We can demonstrate this as 


follows. Take the equations in group (7), and multiply each successive 


This gives 27n- 
the number of equation: 
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one by %1,%2)%3, « »..» Xą respectively. Then take the equations in group 
(10) and multiply successive equations Byar respectively. 
Now add the resulting equations together. It will be found that the 
sum of the right-hand sides ofeach set of equations is the same. Hence 
their left-hand sides must be equal, that is 


Xi + Py X%y + py Xt... + py X= 
Sie + fee mt fy. tty t... fanm 


Hence 


MHA mt frst... thy Xm) 
— (py Xp + Py. Xy + o + PyXq) 
which is, of course, the first equation in group (6). 

Thus, instead of 2n + 2m+mn independent equations, we have 
2n—1 + 2m + mn, which is now the same as the number of unknowns. 
We have at least a prima facie case for supposing that there exists a set of 
unique prices which secure overall general equilibrium, by which we 
mean that each input and commodity has only one price respectively 
and this price ‘clears’ the: market for each input and commodity. 


11.4 The Existence of General Equilibrium Prices 

Unfortunately, the equivalence of the number of unknowns and the 
number of equations in the system described in Section 11.3 is not 
sufficient to guarantee that a set of general equilibrium prices exists. 
This problem arises because we have not specified the actual equations 
involved: they were shown only as general functions relating depen- 
dent variables to independent variables. Figure 11.4.1 illustrates the 
problem. In the figure there are two unknowns, X and Y, and two 
equations relating the variables. In diagram (a) the curves intersect to 
produce a unique equilibrium; in (b) the curves do not touch at all so 
that no equilibrium exists; in (c) the curves intersect several times, and 
one of the intersections produces a negative equilibrium value of X. 
Each of the situations in the diagrams is consistent with the require- 
ment that the number of unknowns equals the number of equations, 
however. 

Figure 11.4.1 illustrates a number of problems that occur with the 
analysis of general equilibrium systems. In diagram (a) the 
equilibrium exists such that the equilibrium values of X and Y (x° and 
Y°) are unique. Obviously, unique solutions are desirable features, so 
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that it would be useful to show that a general equilibrium system 
possesses at least two features: 


(i) Existence; 
(ii) Uniqueness. 


These properties refer to the equilibrium values which solve the 
equation system in question. 

Diagram (b) illustrates a situation in which no equilibrium solution 
exists: hence neither existence nor uniqueness characterises such a 
system; (c) illustrates a situation in which existence is proved, but 
uniqueness is not. Indeed, we have multiple equilibria in this situation. 
Further, one of the equilibria gives a negative quantity of X. Translated 
into our previous model, this could mean that some products would 
have negative prices, or some inputs negative rates of reward. 

Theorems which state that existence and uniqueness exist have been 
developed in the recent economic literature. Walras’s own approach 
was limited to counting equations and unknowns. We can go no 
further in this text than indicating that this further literature exists. 


11.5 The Stability of General Equilibrium Prices 
As it happens, existence and uniqueness do not exhaust the desirable 
features of a general equilibrium system. We also require that the 
system should be stable. The idea of stability can again be illustrated by 
concentrating on just two variables and two equations. Figure 11.5.1 
shows two situations. We can in fact see the two curves as supply and 
demand curves and they are labelled as such. In the first diagram the 
curves are ‘well-behaved’ with supply cutting demand from below, 
giving a unique price for the product. In the second, however, supply 
cuts demand from above. If we concentrate on the second situation for 
the moment, we can see that to the right of the equilibrium at A de- 
mand exceeds supply. There is, therefore, no mechanism to induce 
suppliers to move back along their supply curve towards A. To the left 
of A supply exceeds demand providing no incentive to 
tion to move towards A. The direction of the arrows 
forces at work. 


expand produc- 
shows the actual 


1 


1 i ` 
Proofs of existence rely on ‘fixed-point theorems’, An introductory treatment to 
such theorems is given in Professor W, J. Baumol’s exc 


i is’ ll ‘ i and 
Operations Analysis’, 3rd ed. (Prentice-Hall, New Jay ahta Economic Theory 
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(b) 


Figure 11.5.1 


The arrows move away from A showing that a small disturbance which 
moves the situation away from A will not set up forces causing a return 
to A. In diagram (a), however, the forces do operate so as to generate a 
return to A. The situation in (a) is a stable one; in (b) it is unstable. Note 
that in both (a) and (b), p® and x® indicate unique solutions which exist. 
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Walras believed general equilibrium systems were stable. His basic 
argument likened the working of competitive markets to an auction. If 
demand exceeded supply the auctioneer would raise price, lower it if 
supply exceeded demand and hold it constant if the two were equal. 
Obviously, the auctioneer would not know the equilibrium price to 
which he expects to converge. Thus, his first move would be to raise 
price by an arbitrary amount if demand exceeded supply. If excess de- 
mand still existed, he would know that the equilibrium had not yet 
been reached and he would adjust upwards again. This tatonnement 
process would eventually converge on the equilibrium. 


12 


Market Behaviour and 
Market Morphology 


12.0 The Methodology of Market Models 

The analysis of the previous eleven chapters has been conducted 
almost entirely in terms of a ‘perfectly competitive’ model in which 
consumers and firms have been assumed to be price-takers and 
quantity-adjusters. Thatis, each firm and consumer is assumed to face 
a market price for inputs and outputs, that market price having been 
determined by the behaviour of supply and demand in the total 
market. Firms’ and consumers’-behaviour has then been analysed in 
terms of adjustments to the given prices, and the adjustments have 
consisted mainly of changing the quantities of inputs or goods 
purchased or offered for sale when prices change. 

While the model used has been internally consistent and logical, itis 
clearly ‘unrealistic’ in that many firms, for example, are price-makers 
and quantity-adjusters. Equally, (consumers are not always indivi- 
dually unable to exert influence over price.)The question is whether 
the ‘unreality’ of the model used matters. There are several schools of 
thought on this issue, and a substantial debate has developed in which 
two polar views can be discerned. At one extreme are those who argue 
that the ability of a theory to yield useful hypotheses about economic 
events depends critically on the empirical validity of the assumptions 
of the model. (in this respect, a theory would be held to be not useful if 
its assumptions failed to reflect the facts. At the other extreme are those 
who argue that the realism of a model’s assumptions is irrelevant. On 
this argument, the only test of whether or not the assumptions have 
succeeded in isolating the most important elements is whether or not 


the hypotheses they yield are confirmed by events." 


1 See M. Friedman, ‘The Methodology of Positive Economics’, in his Essays y 
Economics (University of Chicago Press, Chicago, 1953). Lys in Positive 
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Not surprisingly, then, those who argue for securing the empirical 
validity of assumptions tend to reject the use of perfect competition 
models. The ‘positivists’, who select assumptions on the grounds of 
their predictive power, would tend to argue in favour of the retention 
of unrealistic assumptions if they yield hypotheses which fit the facts. 
Accordingly, the former school tends to concern itself with the 
development of theories of market behaviour based on more realistic 
"assumptions. In large part this explains the emergence of the substan- 
tial body of theory that now exists on ‘imperfectly competitive’ 
markets, and which forms the subject matter of Chapters 13 to 16. 

There are difficulties with both views of economic methodology and 
it would be wrong to suggest that the polar extremes described above 
exhaust the possibilities of methodological standpoint. One danger 
with the ‘realism of assumptions’ argument is that we shall forever 
refine our assumptions to allow for a more and more complete 
description of human behaviour. In the limit, a statement of assump- 
tions would simply become a statement of how the world is, making 
generalisation, which is after all the object of any investigation, im- 
possible. But the positivist view is not free of difficulties either. Sup- 
pose we have several sets of assumptions, all equally unrealistic, from 
which we can choose. How do we select the ‘right’ set of assumptions? 
Presumably, the positivist approach would be to try them all and test 
their ‘predictive power’ against the facts. This in turn implies that there 
is some measuring rod of predictive accuracy. This requires some list 
of implications which must be explained by the theory for it to be 
judged a sound theory. The danger is that there are no clear rules for 
deciding on the evidence. Further, if the theory does succeed in predic- 
ting accurately, it might be taken to imply that the assumptions are 
themselves accurate descriptions of reality, even though observation 
might suggest otherwise. 

On the purely practical level, there is much to be gained by adopting 
the positivist standpoint. The assumptions of perfect competition, say, 
are simple and greatly facilitate subsequent deductions because of the 
identity of so many variables} (e.g. demand and marginal revenue). 
Thus Marshall’s original classification of markets was simpler. than 
those that now tend to be used in economics, and it is arguable that 
other market models have done little to discredit the general predictive 
power of Marshallian analysis. But we leave the reader to judge. What 


follows is a classification of markets. The next four chapters, then, look 
at each classification in turn. 
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12.1 Pure Competition 
A state of pure competition exists when the price of any commodity X 
is a datum for each consumer and for each firm. For this to be the case 
the following conditions must be simultaneously fulfilled: 

(i) The number of sellers (firms) of X must be so large that the 
amount that each seller offers for sale in each period constitutes so 
small a proportion of the total quantity being supplied by all sellers 
that he, acting alone, is powerless to affect the price by varying the 
amount that he offers for sale. This number is incapable of being 
expressed cardinally. We can only define it operationally: the number 
of sellers must be so large that any practicable variation in the planned 
sales of any seller will not shift the market supply curve by enough to 
cause a change in the price, in the given conditions of demand. 

(ii) The number of buyers of X must be so large that the planned 
purchases of any buyer at any price constitutes an insignificantly small 
proportion of the total planned purchases at that price. This assump- 
tion is necessary for the same reason as (i) above, namely, to eliminate 
any appreciable or significant interdependence between the decisions 
of different buyers. 


(iii) The product X that is being bought and sold must be 


homogeneous. The product will be homogeneous if each buyer (seller) 
is indifferent as to which unit(s) of a seller’s production (buyer’s 
purchases) he buys (sells), and if each buyer (seller) is indifferent as 
between sellers (buyers). If buyers are to regard each unit of X as being 
a perfect substitute for each other unit of X, then it is not only necessary 
that the different units of X must be physically identical; in addition, 
the spatial distribution of buyers and sellers within a geographical area 
must be such that no preference can arise for reasons of distance for 
f any seller, and the circumstances that surround the 
buying and selling of X must be identical for all transactions — for 
example, all sellers must be equally polite or equally rude. 

(iv) Each buyer, acting independently, aims to maximise utility sub- 
ject to the limits set by his income and wealth, and each seller of X, ac- 
ting independently of other sellers, attempts to earn the maximum 
profit per period by producing and selling it. This assumption is 
probably necessary to ensure that, when conditions (i), (ii) and (iii) are 
fulfilled, each buyer and each seller in fact behaves as a price-taker: the 
desire to maximise utility or profit impels those who operate in the 
market to acquire enough knowledge about its main characteristics to 
realise that the price of X lies beyond the control of each of them. This - 


the product o 


262 Price Theory 


assumption is certainly necessary if we are concerned with the effici- 
ency with which a market in which conditions (i) to (iii) are fulfilled 
transforms inputs into products and distributes the products amongst 
consumers — that is, if our interest lies in welfare economics rather than 
in positive economics, if we are trying to answer the question: how well 
does the price system work? and not simply the question: how does it 
work? 

(v) The existence of a market in which there are large numbers of 
buyers and sellers of a homogeneous commodity does not by itself 
guarantee that each and every purchase and sale of the commodity will 
be transacted at the same price. Assumptions (i) and (iii) are necessary 
conditions for the sameness of price, but they are not sufficient con- 
ditions. In addition, we must make some assumption about the 
amount of knowledge that each buyer and séller must possess to en- 
sure that all units of the commodity are sold at the same price. And 
given this assumption and assumption (if) above, we know that this 
price must also be an equilibrium price y 

It is customary to assume that all buyers and sellers must have com- 
plete knowledge of all prices and all price offers if all transactions are 
to take place at the same price. If we accord this ‘perfect’ knowledge to 
each buyer and to each seller, however, we make it impossible for the 
market in which they operate not to be in equilibrium, and we remain 
in ignorance about the way in which the equilibrium comes to be es- 
tablished. What is wanted, rather, is an assumption that answers the 
question: how much knowledge about what things must each buyer 
and seller possess if their joint actions are to be successful in es- 
tablishing an equilibrium? We shall attempt to answer this question by 
examining the short-run equilibrium described in Chapter 6. The 
objective facts that underlie an equilibrium in the market for a par- 
ticular product. X are the tastes of each buyer; the production 
possibilities open to each seller (which depend on the physical produc- 
tivities of the inputs that he uses), the Price of each variable input, and 
the price of each product other than X. These define the environment 
of the market for X, and any equilibrium in that market must be 
relative to that environment. The equilibrium that actually emerges 
will depend on the knowledge that each buyer and seller possesses of 
these facts, and there will be as many equilibria as there are degrees of 
knowledge. If the equilibrium is to reflect fully all these facts, then each 
buyer must be aware of (a) his own tastes; (b) product prices; and (c) the 

relative capacity of different products to meet his preferences, and each 
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seller must be aware of (a) the quantity of X that he will actually obtain 
from any possible combination of the relevant productive services, 
and (b) the price of each input. The equilibrium that we described in 
Chapter 6 was of this kind: it was an ‘ideal type’ chosen to simplify our 
analysis by giving us a unique and determinate equilibrium. If we wish 
this equilibrium to be established in our model, then we must assume 
that each buyer and each seller possesses full knowledge of each of the 
things listed above. 

In any actual market where conditions (i).to (iv) above are fulfilled, 
however, consumers and firms may possess less than complete 
knowledge of the relevant data, and the degree of incompleteness of 
their knowledge will vary from one market to another. If we want some 
assumption to guide us when dealing with such markets, other than 
the assumption of ‘complete’ or ‘perfect’ knowledge, we may assume 
that each buyer and each seller possesses that knowledge of the rele- 
vant data that he is bound to acquire as he implements and revises his 
plans, Thus, a consumer may make his initial purchase plan on the 
basis of certain expectations about the capacity of certain products to 
satisfy his wants; as he actually buys and consumes these products he 
will gain some clearer notions about the satisfactions they provide, and 
his purchase plan for subsequent period will be laid on the basis of 
these. Similarly, a firm will acquire a fuller knowledge of the actual 
physical productivities of the inputs it uses as it compares, and seeks to 
account for, the difference between the profit it expected to earn and 
that which it actually succeeded in earning. The knowledge that is 
acquired in this way will be the fuller, the more stable are the elements 
of the market environment. Even if the environment is absolutely 
stable, however, the knowledge that is so acquired need never be com- 
plete, for there may be certain relevant data that a consumer or firm 
never becomes aware of through putting his (its) plans into effect. Thus, 
ifaconsumeris initially unaware of the existence ofcommodity Y, which 
would satisfy the same wantas X, Y will not appear in his purchase plan 
and the implementation of that plan will not necessarily call Y to the 
consumer’s attention. For the present, however, we shall assume that 
each buyer and seller has complete knowledge of his ‘segment’ of the 
market environment: this simplifies our analysis in that it gives us a 
unique equilibrium price for market X when conditions (i) to (iv) 


obtain.! 3 
‘On assumption (v), see F. A. Hayek, ‘Economics and Knowledge’, Economica, IV, 


New Series, 1937, pp- 33754- 
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When the structure of the market for a commodity is accurately 
described by the five assumptions that we have listed above, we shall 
say that those who buy and sell in it are operating under conditions of 
pure competition, or that in that market there exists a state of pure com- 
petition. When a state of pure competition exists in the market for X, 
each purchase and sale of X takes place at the equilibrium price and 
each consumer is buying in each period a quantity of X such that his 
utility is maximised, and each firm is selling the quantity of X that 
promises it the maximum profits per period. Alternatively, we may say 
that each consurner’s purchases of X are such that the marginal rate of 
substitution between X and each other product is equal to the ratio of 
their prices, and each firm’s sales of X in each period are such that (a) 
the marginal cost of production is equal to the equilibrium price, and 
(b) the marginal rate of technical substitution between any two of the 
productive services used to produce this quantity of X is equal to the 
reciprocal of the ratio of their prices. 

In delineating the morphology of a purely competitive market, we 
have confined our attention to a market for a product. Pure competi- 
tion may also exist in the market for an input. The assumptions that 
must be fulfilled to give us a purely competitive input market are very 
similar to those listed above, and a statement of their precise contents 
is left to the reader. It should now be clear that in our explanation of 
the determination of product and factor prices in Chapters 6 and 10, 
we assumed that a state of pure competition existed in the product and 
input markets respectively. 


12.2 Perfect Competition 
If pure competition exists in the market for some commodity X, then 
we know that at each moment of time each buyer and seller of X will be 
a price-taker, and the price of X will be such that the planned 
purchases of all buyers will be the same as the planned sales of all 
sellers. If the market environment alters, however — as a result, for 
example, of a general change in the intensity of the desires for X— the 
- existence of pure competition tells us nothing about the relationship 
between the prices of X at successive moments of time: it tells us merely 
that at each instant the price is such that the market is cleared; it does 
not tell us anything about the path that will be traced by the price of X 
as time passes. We saw in Chapter 6 that the time-path of prices 
following some initial event depends primarily on the adjustments that 
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are effected in the firm’s sales plans. We classified all the adjustments 
that might occur into two groups, namely, short-run and long-run. 
adjustments. In the short-run, the only revisions of sales plans that are 
possible are those that can be made by the firms already producing the 
product, within the limits set by the quantities of plant, equipment, 
managerial and executive labour, etc., at each firm’s disposal; in the 
long-run, the total supply of the product may be augmented or 
depleted by changes in both the number and size of firms. We have 
already seen that the ease with which these long-run adjustments can 
be effected is reflected in the price elasticity of the long-run supply 
curve of the product: if no long-run adjustment was possible, then the 
long-run and short-run supply curves would coincide with one 
another; if all long-run changes could be accomplished with perfect 
ease and without cost the long-run supply curve would be perfectly 
elastic, and following any initial rise in demand the price of the 
product would ultimately subside to its initial level. We shall now list 
the things on which the elasticity of the long-run supply curve of a 
product depend, and it is convenient to do so by stating the conditions 
that must be fulfilled if the long-run supply curve is to be perfectly 


elastic. 

If the long-run supply curve of a product is perfectly elastic, we shall 
say that the industry is in a state of perfect competition, or that the firms in 
it are operating under conditions of perfect competition. Alterna- 
tively, we may say that free competition obtains, where ‘free’ meansboth 
the total absence of any restrictions of any kind on the entry of new 
firms or the exit of old firms, and, a consequence of this, that an in- 


accurate: aera 
(a) There must be no legal or institutional restrictions on the entry 


of new firms into the industry that produces X. New entry may be 
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restricted by government or by the firms already in the industry. In the 
United Kingdom, for example, there is only one firm in the coal, elec- 
tricity and rail transport industries, and the entry of new firms is 
prohibited by statute. The firms already in an industry may discourage 
new entrants by threatening to undercut their prices, by boycotting 
buyers who patronise them, by collectively acquiring the source of 
some of the processes by which alone it can be produced: until the 
patent expires, new firms can only enter by paying licence fees to the 
substantial advertising campaigns designed to reduce the initial profits 
of the new entrant. Existing firms may have patented the product, or 
some of the processes by which alone it canbe produced: until the pa- 
tent expires, new firms can only enter by paying licence fees to-the , 
patent-owners and these may put them ina disadvantageous position. 
It is only when all such obstacles are absent that new firms will be able 
to enter the industry and operate in it on terms that are no less 
favourable than those which obtain for the firms that are already there. 
(b) If the prices of inputs are to remain unchanged as the industry 


: no For as many more carpenters to be 
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mobility implies the absence of any legal or institutional barriers in the 
way of new entrants to any trade; in addition, it requires either that the 
precise skills in different occupations are closely similar, or that 
enough workers are highly versatile and flexible in intellectual ability 
and, manual dexterity. If there is occupational immobility, then a 
progressively higher wage-rate must be offered to carpenters to induce 
new workers to acquire that skill. What we have said of carpenters 
applies equally to managers: they, too, must be perfectly willing to 
move, into the industry that produces X and at the rewards that can be 
initially earned there, from the industries and places in which they are 


at present engaged. 
(ii) Each unit of each input must have full knowledge of the alter- 


native opportunities that are open to it. Each worker, for example, 
must know the different jobs for which he is by natural endowment 
suited, and the wage-rate that might be earned in each of them. If 
potential carpenters were ignorant of these things, then a rise in the 
carpenters’ wage-rate might pass unnoticed and so cause no increase 
in the number of carpenters. When the demand for product X rises, 
causing an increase in the profits of the firms that make it, managers in 
all other industries must be aware of this fact; at least some of them 
must have enough knowledge of the methods and costs of production 
of X to realise that the higher net revenues that firms now making Xare 
earning might be earned by them also. If managers in other industries 
are ignorant of these things, then no new firms may be set up following 
the increase in the demand for X. 

(iii) Each unit of each input must not only have full knowledge of 
present opportunities: it must also have unique expectations about 
how the range of opportunities, and the reward that each promises, 
will vary in the future. Let us suppose that the wage-rate of carpenters 
rises in the short-run, as a result of a rise in the demand for their ser- 
vices. This need not evoke an increase in the number of carpenters, 
even if all the conditions that we have already listed are fulfilled, for 
potential carpenters may not respond because they are uncertain 
about the future behaviour of the carpenters wage-rate, and because, 
being uncertain, they may be loath to acquire a new skill that would 
force them to live in the presence of uncertainty as they practised it. 
Thus, the range of values within which potential carpenter A believes 
l lie at some date in the future, or fluctuate over the 
der or narrower than that which carpenter B has in 
ranges may overlap one another. In these cir- 
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cumstances, even though A and B are in all other respects identical, the 
wage-rate that will induce A to become a carpenter need not induce B 
to do so or to remain so. Different expectations about the future 
behaviour of the carpenters’ wage-rate may, therefore, by themselves 
explain a less than perfectly elastic supply curve of carpenters in the 
long-run. Even if A’s expectations are identical with those of B—even if 
they both feel that the wage-rate in future will not be more than 25 per 
cent greater or 25 per cent less than its present level — they may differ in 
their attitudes towards uncertainty.! If A is venturous, and B timorous 
and happy only if his future earnings seem stable and secure, then A 
may move into carpentry while B remains where he is. What we have 
said of carpenters applies equally to the owners of machines and 
equipment and to those who are venturing their savings. Uncertainty, 
and the attitudes towards uncertainty, may, therefore explain why the 
long-run equilibrium price of an input may rise if there is a permanent 
increase in the demand for it. We may think of this higher price as 
being a reward to those who earn it for ‘bearing’ uncertainty or for 
‘living with’ it; or we may view it as being caused by the unwillingness 
of others to bear the uncertainty. 

Uncertainty may exert its strongest influence in shaping the decision 
of the manager. It is the manager whose initial decision creates the 
firm: itis he who hires or buys inputs and organises their transforma- 
tion into saleable products, and who obtains a reward for himself and 
for the shareholders in each period from the difference between the 
revenue and the total expenditure on all imputs. In calculating the 
profit he might earn were he to enter some industry X, he must es- 
timate the present level and probable future behaviour of the price of 
the product, and of the prices and physical productivities ofthe inputs. 
Uncertainty bears more heavily on him, therefore, largely because 
there are more variables about whose values he may be uncertain. He 
may eliminate some of the uncertainty by making long-term contracts 
with the owners of inputs, though his inclination to do so will reflect 


his own attitude towards uncertainty. Even though the existing firms in 
industry X are currently earning high profits, therefore, other 
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relatively higher profits that the firms now producing X are earning 
may therefore be explained by the fact that the existence of uncertainty 
makes the supply of units of an otherwise homogeneous managerial 
factor less than perfectly elastic; alternatively, we may view these 
profits as being, in part, the reward that accrues to managers already in 
the X-industry for ‘bearing’ the uncertainty. 

It is clear, then, that if each inputis to bein perfectly elastic supply to 
industry X, each owner of each input must have perfect foresight about 
the future behaviour of the price of the service that he sells. Alter- 
natively, we may assume that the owners of an input are equally uncer- 
tain about the future and what it holds for them, and that they all have 
the same attitude towards uncertainty. The former assumption is 
merely the limiting case of the latter when the ‘value’ of the uncertainty 
is zero. i 

(iv) Lastly, we must assume that each input is perfectly divisible. Let 
us suppose, by way of example to show the necessity for this assump- 
tion, that carpenters are an indivisible input. In Figure 12.2.1, we 
measure the hourly wage-rate on the vertical axis; on the horizontal 
axis, we measure both the number of carpenters and hours of work, 
assuming that carpenters and those who employ them regard a 
working week of 40 hours as ‘normal’ when the wage-rate is at its long- 
run equilibrium level of W. The curve S,S, shows the short-run supply 
of hours of work when one carpenter only is employed, and similarly 
the curves S,5, and 5,5. We suppose that the demand for carpenters’ 
services is initially DD and that the wage-rate is W: at this wage-rate, 
two carpenters are just willing to offer the ‘normal’ hours of work in 
each week and no actual (or potential) carpenter elsewhere feels at- 
tracted to this industry. Let us now suppose that the demand for 
carpenters’ services rises to D,D,. Inthe ensuing short-run, the hourly 
wage-rate will rise to W,; this rate will appear attractive to workers in 
other occupations, but when a third carpenter enters, the wage-rate 

will fall to W. In these circumstances, if a wage-rate of W is sufficient 
to retain a third carpenter in that industry in the long-run, and if he 
possessed perfect foresight, he would not decide to enter the industry 
until the short-run rate had reached W;; for a present rate of W, is 
needed to ensure for him the long-run rate of W after he has actually 
begun work in the industry. When the demand for carpenters rises 
continuously, therefore, the number of hours of work that are being 
supplied per week will rise discontinuously along the path WABCDE 
... The existence of indivisibility—or, more accurately, the fact that the 
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quantity of an input cannot be increased by the same proportion (with 
no change in its price) as the change in the demand for it— means that 
the long-run supply.curve of it may be less than perfectly elastic over at 
least a part of its range. When this occurs, we shall only observe a 
perfectly elastic long-run supply curve for the input if the demand for 
it rises discontinuously also by the same steps as the discontinuities 
caused by the indivisibility. 


No. of carpenters and hours of work per week 
Norm: | carpenter = 40 hours 


Figure 12.2.1 


Indivisibilities may explain why there is a permanent rise in the 
profits of firms producing some product X following a rise in the de- 
mand for it, in the same way as they explain why the hourly wage-rate 
of carpenters po remain higher than its initial level following arise in 


the demand or their services. The indivisible factor may be the 
manager: it may happen, for example, that the quantities of all inputs 
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industry) a negative profit. Alternatively, the dominant indivisibility 
may lie in the machines, equipment or processes that are required in 
industry X: in these circumstances, the advent of a new firm using the 
indivisible machine or process would so enhance the industry’s output 


that no firm earned a positive profit. 
When there are no legal or institutional obstacles in the way of new 


firms entering industry X, and when all the inputs required to produce 
X are perfectly mobile and perfectly divisible, and their owners 
perfectly knowledgeable and possessed of perfect foresight, then con- 
ditions of perfect competition obtain in that industry. When these con- 
ditions prevail, then each firm producing X will be of the same size — 
that is, each firm will be enjoying the same advantages as each other: 
each firm will be employing the same quantity of each input as each 
other firm and all will be producing and selling the same output in 
each period; and the total revenue being earned by each firm will just 
suffice to cover its total costs of production — that is, to pay for theim- 
puts that it uses at their current markèt prices. ` 
The pre-conditions of pure competition that we listed earlier define 
the shape of the demand curve for the product that each firm sells and 
for the services that each consumer sells: the demand curve that faces 
each seller of a product or input will be perfectly elastic at the ruling 
market price. The pre-conditions of perfect competition, in their turn, 
define the relationship between the demand and cost curves of the in- 
dividual firm: the demand curve for its product and the avi 
a roi Smee aes to one another, so that the firm’s total 
j vers its total costs of production, as shown in Figure 


12.2.2. 
It should be noted that conditions of pure and perfect competition 


need not necessarily co-exist. It is conceivable, for example, that th 
might be pure competition in an industry, but that the entry of ae 
firms is prohibited by government; this is unlikely, however, for 
government intervention is usually the consequence of organised lob- 
bying by the firms already in the industry, and once they have enjoyed 
the fruits that co-operation bears they are unlikely to return to a situa- 
tion in which they must act independently of one another. If perfect 
competition exists, however, then it is probable that pure competition 
exists also: for example, ifall inputs are perfectly divisible — one of the 
pre-conditions of perfect competition — then this by itself suggests that 
there will bea large number of firms already in the industry. The con- 
{ cepts of pure and perfect competition are, therefore, logically 
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LRAC 


B=Demond = MR 


Figure 12.2.2 


separate: the former defines the equilibrium of each firm in an in- 
dustry; the latter defines a particular equilibrium position for the 
whole group of firms that constitute the industry. 


i 
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and of a ‘multiplier’ which is the precise value that is attached to this 
relevant variable. Thus, the assumption that to have pure competition, 
we must, inter alia, have a large number of firms in the industry means 
that the behaviour of each firin (whether it will be a ‘price-taker’ or a 
‘price-maker’) will depend on the number of other firms producing 
the product, and that to the relevant variable ‘number of firms’ we 
have attached the value of infinity. Again, the assumption that the 
product that is being produced by the many firms must be 

homogeneous means that the ‘degree of homogeneity’ is a relevant 
variable, and that we have given it a value of infinity. Lastly, we have 

asserted that the behaviour of the price of a product following an in- 

crease in the demand for it will depend on the mobility and divisibility 

of inputs and on the knowledge and foresight possessed by their 

owners and we have given each of these the value of ‘perfect’. 

Our judgement that the assumptions underlying pure and perfect 
competition are ‘unrealistic’ can now be expressed more precisely: 
each of our assumptions isolates a relevant variable, and it is the value 
that we have attached to each of these that is ‘unrealistic’. A 
classificatory system into which actual markets can be fitted may 
therefore be developed by giving realistic and typical values to the rele- 
vant variables. The completeness of the classification that emerges will 
depend on whether or not all the relevant market characteristics have 
in fact been included in our model. The test of its completeness is partly 
logical and partly empirical. In our models of pure and perfect com- 
petition we obtained determinate equilibria and this suggests that 
nothing that was relevant was excluded. Most actual markets at the 
present time can be brought within the classification by varying the 
values that we attach to the characteristics that we have isolated. Lastly, 
the success with which we can explain economic events and predict 
their main consequences with the help of hypotheses derived from 
these assumptions could be argued to suggest that all the major in- 
fluences that affect the behaviour of relative prices have been included. 

The variables whose value helps to determine the actual course of 
particular prices are (i) the number of sellers; (ii) the number of 

- buyers; (iii) the amount of knowledge that each possesses; (iv) their 
objectives; (v) the degree of homogeneity of the product they buy and 
sell; (vi) the unimportance of legal and institutional barriers to the en- 
try of new buyers and sellers; (vii) the mobility and (viii) the divisibili 
of inputs; (ix) the degree of knowledge and (x) of foresight ERE 
by their owners. Each of these may assume any value from zero to 
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infinity, and since we believe that this list includes all the relevant 
variables, there must exist a set of precise values for each of them that 
will accurately describe the morphology of any particular market in 
the economy. The infinite number of possible market morphologies 
that may emerge in that way has customarily been fitted into a primary 
classification that arises in the following manner: a value of zero is 
giveh to variables (vi) to (x) inclusive, and variables (iii) to (v) inclusive 
are given the same values as under pure competition, and alternative 
values are given to the numbers of buyers and sellers of the product. 
Economists have long been aware that a high degree of correlation 
exists between the number of sellers (or of buyers) ofa commodity and 
the market behaviour of each of them, so that the values that were ac- 
corded to these variables were the critical values necessary to isolate 
the different kinds of market behaviour. On this basis, the following 
classification emerged: 


1. Monopoly: This is the name given to the market form in which 
there is one seller, an infinitely large number of buyers, and in which 
the values assumed by variables (iii) to (v) are the same as when con- 
ditions of pure competition exist, and the value of each of the variables 
(vi) to (x) inclusive is zero. Where this kind of market exists, we would 
expect the single seller to be an ‘independent price-maker’ — that is, to 
possess some power to determine the price of his product — and we 
generally find that these expectations are confirmed. The complemen- 
tary market form is monopsony, where there is one buyer, andan infinitely 
large number of sellers, and where all the other variables have the same 
values as for monopoly. 


2. Oligopoly: This is a market in which there are a few sellers, and in 
which the values assumed by all the other variables are the same as 
rae there is monopoly. When oligopoly exists, we would expect each 
o uy number of sellers to have some power to choose the price 
A R r sa sell his product, but this power is limited by the 
ee at an z puet firms selling the same product. For brevity’s 
aie sie ay ae each oligopolist is an ‘interdependent price- 
cuniectined|hy re T power to set a price for his product is cir- 
noa y Me decisions of his rivals. The complementary type of 

igopsony, where we have a few buyers and an infinitely large 


number of sellers, and where all i 
ee oligopoi: all the other variables have the same 


_ (Harvard University Press, 
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3. Bilateral Monopoly: Here, there is one buyer and one seller, and 
each of the other relevant variables has the same value as for monopoly 
or oligopoly. When bilateral monopoly exists, the single buyer and the 


single seller of the commodity or productive: service each possesses 


some power to fix the price at which the transactions between them 


shall be finally effected. 


4. Monopolistic Competition: This form of market was first explicitly 
isolated by E. H. Chamberlin in his The Theory of Monopolistic Competition 
1933). A state of monopolistic competition 
(save (v) and (vi)) are given the same values’ 


exists when all the variables 
as under conditions of pure and perfect competition. Itis assumed that 


each unit of the product which is being produced by many firms and 
bought by many households is a close, butnota perfect, substitute for 
each other unit, and that there is some legal obstacle (such as the laws 
relating to patents and trade-marks) that prevents any firm from 
producing and selling a product that is in all respects identical with 
that being currently offered by any other firm. 

If we wish to make this list of market prototypes exhaustive, we must 
add the market forms with which we are already familiar: 


n: Inits simplest form, this type of market requires 


5. Pure Competitio 
bles (i) to (v) that we have listed above, and zero 


the values for varial 
values for the variables (vi) to (x). 


6. Perfect Competition: This type of market logically requires that 
pure competition exists also, so that for it to occur we must give the 
pure competition values to (i) to (v) and the values of infinity to 


variables (vi) to (x). 


we shall concentrate mainly on the 


In the chapters which follow, 
be found in the markets in which 


kinds of competition that are to 
products are bought and sold. 


13 


Monopoly 


13.0 The Nature of Monopoly 
A monopoly market will be said to exist when there is one seller and 
many buyers of a homogeneous commodity. Because of this 
dominance of the market by one seller, we shall discover that a 
monopolist has power to fix the price for the product he sells, 

We shall take the simplest case of monopoly for our ‘ideal type’. Let 
us suppose that there is one seller of commodity X, that pure competi- 
tion exists in the markets in which he buys his inputs so that the price of 


13.1 The Equilibrium of the Monopolist 
Since the monopolist can, ex hypothesi, influence the price of the 
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product he sells, the demand curve he faces will be downward-sloping. 
In turn this means that his total revenue curve (7R) must appear as in 
Figure 13.1.1. If we superimpose a total cost curve (TC) the 
equilibrium of the monopolist will be determined by his objective, 
which is likely to relate to some connection between TR and TC. Thus, 


Total 
profit 


| 
| 
l 
| 
| 


oO x a 
Figure 13.1.1 
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if the monopolist is a profit-maximiser he will seek the point where the 
distance between TR and TC is greatest. This is shown on the figure and 
corresponds to total revenue of TR, total costs of TG and output X. This 
output level can be translated to the monopolist s demand curve as is 
shown in Figure 13.1.1. The profit-maximising price is Bes 
We observed in Section 4.4 that the equilibrium of the Price-taker 
could be expressed in terms of marginal revenue and marginal cost. This 
equivalence is also true for the profit-maximising behaviour of the 
monopolist. In Figure 13.1.2 we repeat Figure 13.1.1 but we show, in 
addition, marginal revenue and, marginal cost, and average cost 
curves. Since marginal revenue is the extra revenue obtained from the 
‘sale of an extra unit of output, it can be seen that it corresponds to the 
slope of the TR curve (ATR/Ax) in Figure 13.1.2. Equally, marginal cost 
is the slope of the TC curve (ATC/Ax), It can be seen that the profit- 
Maximising equilibri 
MC. The reason for th 


Only when MR=MC are profits at a maximum. 


We can express the monopolist’s e 


quilibrium in one other way. 
Returning to the definition of margina 


l revenue, we can writé 


mR = TE (after price fall) — TR, (before price fall) ; 
Change in quantity 


Let the change in quantity be Ax and the change in price be Ap, then 


Ax. MR = (xq + Ax) (by — Ap) — x, . py 
To: Po— žo: Ap + Ax . po— Ax . Ap — xó. py. 


Cancelling out, and ignoring Ax. Aż as being of negligible magnitude, 
we have 
T AA A 


MTN 
bo af: aT] 
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but x, . Ap/po - Ax is the expression for the reciprocal of the price elastici- 
ty of demand, 1/e,. Hence we can write 


Ax. MR=fo-Ax(1—>). 
p 


Figure 13.1.2 
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So that 


Since in equilibrium MR = MC we can write 
i : h 
MC=f,(1 TE) 
so that, in general, we can write 


p= MC 


1 
G Ee. 


The monopolist’s profit-maximising price can therefore be expressed 
in terms of marginal cost and the price elasticity of demand. 


13.2 The Objectives of the Monopolist 


The equilibrium of the monopolist has been described in terms of 
profit maximisation. 


This objective is the same as that of a firm Operating under con- 
ditions of perfect competition. For a firm in those conditions, 
however, that objective is obligatory: itis not so much a separate ele- 


ment in the market morphology as a necessary consequence of all the 
other elements, for if a firm i 


objective as permissive in th 
perfect it must pursue it to avoid bankru 


price and output that will be fixed i 
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— i.e. at B. For at prices below that his total revenue would not cover his 
total costs. Equally, he is unlikely to fix his price above the price at 
which the profit per period would be at a maximum. 

It is possible that the monopolist will aim to maximise revenue in- 
stead of profits. If this is the case, he will operate at output x, in Figure 
13.2.1 instead of at the profit-maximising output x, his revenue and 
cost curves being TR and TC. Since TR is ata maximum, MR must be 
zero, so that the price-output rule becomes one of setting price such 
that MR =o. Note that profits at x, output are only cd in Figure 13.2.) < 
compared to ab if the firm maximised profits. 


TC,TR 


Figure 13.2.1 


Of course, revenue maximisation as a single objective will be self- 
defeating if the cost curve in Figure 13.2.1 was further north, as in- 
dicated by the dashed curve TC’. In this case revenue maximisation 
would lead to net losses of ce per period, and even a monopolist is un- 
likely to sustain this for any period of time. It is more reasonable to 
suppose therefore that the monopolist will aim to maximise net 
revenue subject togome constraint about minimum necessary profits.! 
Suppose the minimum necessary profits are shown by MN in Figure 


1 See W. J. Baumol, Business Behavior, Value and Growth (Macmillan, New York, 1959). 
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Then the monopolist cannot produce at x, if TC and TR are his 
aai d revenue curves since profits are only cd and this is less than the 
me GM necessary profits. Instead, he will Operate at output x, where 
ane are fg = xh, the minimum necessary profits. The firm has gone 
as far along the TR curve as is possible, given the constraint. 


13.3 . Monopolistic Price Discrimination j 
In our analysis of monopoly so far, we have assumed, inter alia, that the 


these circumstances, since all units of the product must be sold at the 
same price, the monopolist will earn the maximum profit by fixing the 
Price of each unit at} in Figu: 
potential buyers of the product do not constitute a single and 
knowledgeable group, but 
and that each buyer is awar 
the same group is buying, b 
to profit by) the price at wh 
Each such group of buyers will 
dent market for the monopol. 
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uct in A is shown by D,D, in Figure 
Figure 13.3-1(b). The monopolist’s 
shown by MC in Figure 13.3.1(c). 


The demand curve for the prod 
13.3.1(a), and that in B by D,D, in 
marginal costs of production are 


MR MC 


xO x M x 


MR, 
(b) 


Figure 13.3.1 


maximum profit from the production 


ofhis product and its sale in markets A and B, he will be producing the 
output at which marginal cost and marginal revenue are equal to one 
another, for that is merely another way of saying that profits are 
-maximised, and he will be distributing his output between the two 
markets in such a way that the last unit sold in each market adds the 
same sum to his total revenue, for if that is not so then a higher total 
revenue can be obtained from the sale of the same output by 
transferring sales from A to B, or vice versa. We can discover the output 
and price for each market at which both these conditions will be 
fulfilled with the help:of Figure 13.3-1- The marginal revenue curves of 
markets A and B are added together to give us the curve MA,,, in 
Figure 13-3- 1(c). This curve shows the maximum total revenue that can 
be obtained by selling any output: thus, OxTS is the greatest sum of 
money that can be earned by selling an output of x, and this is earned 
when a quantity xa is sold in A and x, in B.* The MR,,, curve thus il- 
lustrates the second condition mentioned above. The first condition is 
fulfilled when the monopolist is producing an output of M per period, 
for at that output marginal cost and the addition to revenue from 
selling the M-th unit are the same. The monopolist will therefore plan 


When the monopolist is earning 


1 Since the M Ra, Curve was derived by adding together the sales i 
level of marginal revenue, x, plus x, must be equal to x. esin pach markerat eith 
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to produce M per period and to sell Main market A at a price of p, per 
unit and M, in B at a price of p, per unit. 

We know (see supra, page 280) that at any level of sales in any market 
marginal revenue = p(1 — 1/e), or p = MR(e/e — 1). If the demands in 
markets A and B are such that at each price the price elasticity of de- 
mand is less in A than in B, then the marginal revenue yielded by 
selling an additional unit in A will be less than the marginal revenue in 
B. Conversely, if the marginal revenues are the same in A and B, then 
the price must be greater in A than in B. If at each price the price 
elasticity of demand in A is the same as that in B then when the 
marginal revenues in the two markets are the same, the monopolist 
will be charging the same price in both markets. We conclude, then, 
that if the demand curves in the separate markets A and B are equally 
elastic, the monopolist will earn the maximum profit by charging the 
same price in each market — i.e. there will be no price discrimination 
between them, for if different prices were charged the profit would not 
be maximised; if the demand Curves are not equally elastic, then when 
profit is greatest the price will be higher in the market where the price 
elasticity of demand (at each price) is lower. 


We shall not explore the mechanics of price discrimination further.! 
Where there exist several 


product, he may earn a lar 
each of them than by lum 
single market. As a corollary, 
promises a higher rate of pr 
market for his product will ha i 


each of which the price elasticity of demand is di 
from that in each other, 


Macinjllan; 1938). » Economics of Imperfect Competition, v (London, 
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the demand is relatively inelastic to impose duties on the importation 
of his product from the part(s) of the market in which he plans to sell it 
ata lower price because the demand is there relatively elastic. Again, it 
may be that the elasticity of demand varies according to the use to 
which the productis put, and thata unit of it that is bought for one use 
cannot be resold to a buyer that wants it for another: thus, to take an 
approximate example, a railway company might vary its charges per 
ton-mile according to the value of the commodity that it is asked to 
transport. Lastly, a monopolist might effectively divide the market if 
he successfully convinces the buyers whose demand is relatively in- 
elastic (and who pay a relatively high price) that the product they are 
buying is not the same as that which is being bought by buyers whose 
demands are relatively elastic (and who are therefore paying a lower 


price). 


13.4 Advertising 
The monopolist may know 
aware of his product or of 


or suspect that all potential buyers are not 
its relative ability to satisfy their desires. In 
these circumstances, the monopolist can increase the demand for his 
product by calling its existence and properties to the attention of all 
potential buyers by advertisement. He may, indeed, go further and 
attempt not only to increase the knowledge of buyers so that their 
existing tastes and preferences may be more fully satisfied, but also to 
intensify their preferences for his product. For a monopolist in this 
position, the demand curve for his product is nota datum (as it was for 
the monopolist in our simple example) but avariable whose value is at 
least partly dependent on his own actions. We shall not attempt to 
represent diagrammatically the choice of a sales plan by a monopolist 
who advertises, but shall rest content with delineating the range of 
choice that faces him. Each sum of money that he contemplates spen- 
ding on advertisement may be spent in an infinite number of different 
ffect of its expenditure on the position and shape of the 
Il depend on the way in which itis spent. Thus, asum 
of £1,000 per period may be used to buy space in weekly journals or in 
daily newspapers, OF it might be spent on handbills or posters, neon 
signs, television commercials, or it might be used to pay the wages of 
salesmen who hawk the product from door to door. If spent on 
advertising, there may be a whole-page advertisement in 
fa national daily, or a smaller advertisementin a number of 


ways, and the e! 
demand curve wi 


newspaper 
one issue O 
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successive issues. There will be a different change in demand for each 
way in which this sum is spent. There may bean increase in the planned 
purchases at each price as with D,D,, ‘DD, and D'D, in Figure 13.4.1, 
or an increase in planned purchases at some prices as with DAD, and 
D'BD, in Figure 13.4.2. D,D, and D'D, are less elastic than the old de- 
mand curve at each price in Figure 13.4.1. DAD, is more elastic at 
lower prices, and D’BD, less elastic at higher prices, in Figure 13.4.2. 
For each new demand curve that he might have by spending £1,000 per 
period on advertising, the monopolist can calculate the price and out- 
put that promises him the maximum excess of total revenue over total 
production costs,” and from this he must deduct the £1 ,000 he spends on 
advertisement to get his profits. A similar calculation can be made for 


each other level of advertising expenditure. For each sum of money 
that he spends on advertising, there will be a particular way of spend- 


ing it that promises the greatest profit. From all these maximum profits 
he will choose the maximum maximorum, and in doing so he will be 
simultaneously fixing the price of his product, the output that he will 


produce in each period, the level of advertising expenditure and the 
manner in which to spend it. 


Figure 13.4.1 


1 We shall assume, for simplicity’s sake, th : s p 
characteristics of the produet elnan at there is no change in the physical 


the costs of production remain unaltered. 
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Oo 


Figure 13.4.2 ` 


In the previous paragraph we have assumed that the product 
remains the same for the monopolist, and that he attempts to earn a 
higher profit through expanding his sales of the given product by 
advertisement. It may be possible, however, to increase his profits by 
altering the design, colour, packaging, or any other attribute of the 
product. The mechanics of this decision may be indicated briefly. The 
costs of production and the demand will vary from one variant of the 
product to another. For each possible variant of the product, he can 
calculate the maximum profit that he would earn per period by 
producing and selling it, and in choosing the maximum maximorum 
profit he will be simultaneously choosing the product-variant, the 
price at which to sell itand the quantity to produce of itin each period. 


13-5 Potential New Entrants 
We shall now examine how the monopolist’s aims and behaviour 


might be modified if he believes both that new firms might be formed 
to produce the same or a closely similar product and that whether or 
not they will actually be set up depends on his present actions. 
‘Assuming that there are no legal or institutional barriers that effectively 
prevent new entry, new_firms-will-be- attracted into this field bythe 
prospect ofearning a higher profit. They may base theirbeliefthatthey 
could enhance their profits by competing withthe monopolist on _ 


(a) the present price of the commodity; 
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() the size of the profit that the monopolist is now earning; 

(c) a feeling that the monopolist is not effectively catering for the 
market for his product, either because many potential buyers remain 
ignorant of its existence or because some or all buyers would prefer a 
variant of the product that the monopolist appears unwilling to offer 
them; and 

(d) a belief that they could produce the monopolist’s, product 
more cheaply either by using newer techniques of production or by 
more efficient organisation and management within the technique 
that the monopolist is now using. 


If the monopolist is aware that these are the criteria on which potential 
competitors will base their decisions, and if he wishes to retain the 
whole market for himself over the long-run, then he will attempt to fix 
values for the price of his product, his profit, his advertising expen- 
diture and technique of production that effectively discourage new en- 
try. We may call his objective in these circumstances the maximisation 
of the ‘present value’ of the stream of profits per period over the long- 


te with any degree of precision the 
give to his price, profit, advertising 


below J and above Py. Exactly wh 


depend on the monopolist’s esti 


HY Price’ becomes p,. To forestall entry, 
Just below this Price. If he does so he still 


— — 
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makes profits, but not such high profits as he would have made in the 
absence of the threat of new entry. For the monopolist, the demand 
curve that faces him effectively becomes ‘kinked’ at a in Figure 13.5.1, 


as shown by p,4D. 


Figure 13.5.1 


A monopolist who is not harassed by the threat of competition may 
nonetheless fear that his customers, or some consumer protection 
‘body, or some institutional agency, will judge his profits to be too high 
and that they will seek to curtail them through legislative action. If so, 
the monopolist is likely to respond to this threat in the same way as he 
responds to the threat of potential new entrants. If, on the other hand, 
he feels that he is unable to prevent the threat of competition or 
government control he will continue to maximise profits as long as he 


can in order not to jeopardise future profits. 


13.6 Long-Run Decreasing Costs 

We know that the long-run average cost curve, or ‘planning curve’, 
facing a firm would slope downwards if increasing returns to scale 
prevail. It is interesting to contrast the firm’s equilibrium under 
monopoly and under perfect competition when increasing returns 
prevail. In Figure 13.6.1 we show a perfectly competitive firm with a 
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declining LRAC. LRMC lies below LRAC since LRAC is declining. It is 
tempting to think that the profit-taking firm’s equilibrium is at A where 
P = LRMC, the normal profit-maximising condition. But it is obvious 
that this cannot be an equilibrium since increases in output to theright 
of A reduce losses and eventually produce increasing profits. In fact, 
P=LRMC is not sufficient to establish a profit-maximising condition. 
We also require that the demand curve cuts LRMC from above. But no 
equilibrium exists in Figure 13.6.1 since LRMC is continually 
declining: In short, the price-taker context entails that no equilibrium 
exists when decreasing costs prevail. The firm will continue to produce 
ever-increasing quantities of output, a situation which appears to con- 
tradict the very assumptions of perfect competition.! 
i 


Figure 13.6.1 


maximising Output of ž and profit imisi i r 
shown by the shaded area. 


13.7 Genesis of Monopoly and Maintenance of Monopoly 
MoT may be a natural consequence of the fact that (for some 
commodities and services) the unit costs of production are lower for 


1 For the locus classicus on this see p Si 
Conditions’, Economic Journal, 1926, raffa, ‘The Laws of Returns under Competitive 
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Figure 13.6.2 


r small outputs, or it may be the result of conscious efforts 
blishing it. The output in each period from the 
„plant that gives the lowest average total costs per unit of the product 
may be large enough to meet the planned purchases of buyers at all 
prices at which it is likely to be sold. If more than one such plant 
existed, some or all of them would earn negative profits and thus be 
driven into bankruptcy. Monopolies that arise for this reason are 
called ‘natural’ monopolies, and the industries supplying water, gas, 
electricity and rail transport are typical examples. In most countries, 
these natural monopolies are nationalised, municipalised or subjected 
to rather strict control by the government. 

While some firms may have monopoly thrust upon them by the 
current pattern of relative prices and state of the technical arts, it is 
probable that most monopolies are the result of deliberate and pur- 
ffort. The independent firms producing a commodity may 
merge together to form a single firm that thereafter is the sole 
producer and seller; or one firm may either acquire control of all the 
others or drive them out of business; or the firms, while preserving 
their separate identities as producers, may agree to act in concert as 
sellers. In the recent past, such efforts to establish monopoly have 
frequently enjoyed the blessing, if not the active support, of 


` 
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governments. While the methods by which monopoly may be es- 
tablished are legion, their objective is generally the acquisition of 
power. When there are many independent sellers of a commodity, the 
power of any one of them to fix a selling price for his output is effec- 
tively circumscribed by the existence of all the others; when there is a 
single seller (or group of sellers acting in concert) the power to fix the 
price is limited only by the conditions of demand for his product. The 
power that monopoly confers miay be sought, then, because of the 
higher rate of profit that can be ear 
sought also to enhance the bargaini 
vis-à-vis the government or another 
union) and thus to maintain or to in 

The gains that currently accrue to 
his position as the sole seller of the 
manently then his position as sole s 


even here, however, the protection 
new substitutes for his product or t 
by which relatively small outputs m: 
(or lower) than that which he is no 
petition from new firms. A monopoly that is formed by merger, com- 
bination or agreement may enjoy no such ‘natural’ protection, and ifit 
is to remain as the sole seller of the product the entry of new firms to 


monopolist may have patented his Product or some of 
the Processes by which it is prod 
pete with him 


higher costs of 
markets for their Output or of 
He may do the former by 


customers, by offering them substantial rebates that depend either on 
their buying solely from h 


they buy, 


Must pay him royalties or licence fees and thus suffer 
Production. A 
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practices, the costs that a new'firm must incur if it is to compete effec- 
tively with him are increased, and they may be made so large that new 
entry is prevented in practice. Lastly, new firms may be deterred from 
setting up to compete with the monopolist by the fear that he will drive 
them into bankruptcy before they are established: he might do this by 
depriving them of customers by deliberate price-cutting or by bribing 
and coercing their employees and suppliers. 


14 


Monopolistic Competition 


14.0 The Nature of Monopolistic Competition 

As our ‘ideal type’, we shall take the simplest case of monopolistic 
competition. We shall suppose (a) that there is a very large number of 
independent sellers of some class of commodity (like tea, motor-cars 
or toothpaste); (b) that the product of any seller is an equally close sub- 
stitute for that of any other seller and that the products ofall sellers are 
sufficiently alike to be called by the same class-name, such as motor- 
cars or ‘toothpaste; (c) that all inputs (including the services of 
managers) are in perfectly elastic supply to the production of this class 
of commodity; and (d) that there is a large number of knowledgeable 
buyers of the class of product that the firms are selling. We shall further 


substitute for that of any other seller, if 
sales will be distributed more or less eq 
that the extent to which any other firm 
being negligible, will evoke no chan 
currently selling its product. 
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14.1 Short-Run Equilibrium under Monopolistic Competition 
Given the circumstances described in Section 14.0, each seller will have 
some choice in fixing the price of his product. It was pointed out that 
the demand curve facing each firm will be highly elastic. This is the es- 
sential difference between monopolistic competition and monopoly as 
far as a diagrammatic illustration of the firm’s equilibrium is con- 
cerned. Thus, in Figure 14.1.1 the short-run equilibrium for a profit- 
maximising firm is seen atoutputM and price f. The figure is essentially 
similar to that for a monopolist, but demand is seen to be very elastic. 
Profits are shown by the shaded area. 
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Figure 14.1.1 


If existing firms are earning positive profits in the short-run, thenin 
the long-run they may vary the quantities of plant, equipment, etc., 
that they use, and new firms will plan to produce similar products. 
Each existing firm will be planning to earn the maximum maximorum rate 
of profit that can be extracted from the expected demand per period 
for its product in the long-run. It is not unreasonable to assume that 
the long-run demand for any firm’s product will be more elastic at 
each price than the short-run demand for it. If we ignore advertising 
expenditures, each firm will believe that the position of the long-run 
demand for its product is not affected by its present behaviour: since 


296 Price Theory 


each firm acts independently of each other firm, and since the products 
that are currently being produced and those that may ultimately be 
produced by new firms are all equally substitutable for one another, 
no firm will have any incentive to behave like a monopolist who seeks 
to discourage potential competition, for by doing so it will forgo 
profits in the present and it will enjoy no compensating gain in profits 
in the future. The sales planythat each existing firm will hope to be im- 
plementing in each period in the long-run is illustrated in Figure 
14.1.2 LD and LRMR are the long-run demand and marginal revenue 
Curves respectively and LRAC and LRMC are the long-run average cost 
and marginal cost curves. The firm will be planning to produce š per 
period ata price of p per unit. 


p.AC,MC 


Figure 14.1.2 
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the demand for existing products promise those who preduce and sell 
them positive profits. It will only cease when each firm is implementing 
the sales plan illustrated in Figure 14.2.1 — i.e., when each firm is 
producing arate of output ofxand selling it at a price ofp per unit, and 
in doing so, is just earning a revenue that covers its total costs of 
production in each period. 

This simple model of monopolistic competition deviates from pure 
and perfect competition in two respects only: first, the product of any 
seller is not a perfect substitute for that of each other seller, and sec- 
ond, in explanation of product differentiation, no seller may produce 
a product that is a perfect substitute for that of any other seller. Thus 
far, then, differentiation of the products has been based ‘upon certain 
characteristics of the product itself, such as exclusive patented 
features; trade-marks; trade-names; peculiarities of the package or 
container, if any; or singularity in quality, design, colour, or style’! 


p.MC,AC 


Figure 14-2-1 


Differentiation of the products may also arise because the inputs that 
any firm uses are not perfect substitutes for those being used by any 
other firm: thus, in retail trade, there may be differences between one 
firm and another in ‘the convenience of the seller’s location, the 
general tone or character of his establishment, his way of doing 
business, his reputation for fair dealing, courtesy, efficiency, and all 


rE, H. Chamberlain, Theory of Moncpolistic Competition, 5th ed. (Harvard University 


Press, 1947) P- 56- 
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the personal links which attach his customers either to himself or to 
those employed by him. In so far as these and other intangible factors 
vary from seller to seller, the “product” in each case is different, for 
buyers take them into account, more or less, and may be regarded as 
purchasing them along with the commodity itself." If the differentia- 
tion arises for these reasons, our analysis requires little modification: if 
the heterogeneous inputs are perfectly mobile between firms, then in 
the long-run each firm will be earning zero profits as in Figure 14.2.1; 
if it is the managerial factor that is heterogeneous, then in the long-run 
only the manager that is least ‘efficient’ will be in this Position, and all 
the others will be earning positive profits which are commensurate 
with their relative efficiencies in the production and sale of this class of 
commodity. 


14.3 Full-Cost or Average-Cost Pricing? 
The full-cost or average-cost theory of price purports to be a descrip- 
tion of how the typical businessman actually fixes the selling price of 
his product. This theory usually rests on statements by businessmen or 
On questionnaires which they have completed. It may be summarised 
as follows :3 

(i) “The price which a business will normally quote for a particular 
product will equal the estimated average direct costs of production 
plus a costing margin.’ It is assumed that the average direct cost func- 
uon is equivalent to what we have called average variable costs, and it 


will tend to bea horizontal straight line over a part of its length if the 
prices of the direct cost factors are given. 
r (ii) ‘The costing-margin 


costing-margin will remain 
dividual business, whatever the level o 
however, with ‘any general permanen 
direct factors of production’. 
have called fixed costs, 


Indirect costs are taken to be what we 


‘Chamberlain, op. cit., p. 56. 


2 oa this subject see P. W. S. Andrews, Manufacturing Business (Macmillan London. 
1949). i i 


3 All the quotations in this description of the full-cost theory are taken from Andrews 
op. cil., p. 184. i 
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(iii) ‘Given the prices of the direct factors of production, pri i 
tend to remain unchanged, whatever the level of output.’ cae, 
5 (iv) ‘At that price, the business will have a more or less clearly 
EAC and will sell the amount which its customers eee 

This method of fixing prices, which is said to be followed by all 
most price-makers, is illustrated in Figure 14.3.1. In causes a 
the assumption in (i) above, the average direct cost curve ( E 
therefore the marginal cost curve) is a horizontal straight line ° as 

art of its length. If we equate the indirect costs with what we ha : 
called fixed costs, then they, together with the profit which th fa 
expects, hopes or plans to earn, will give a fixed sum of mone aah 
will be a datum for any existing firm making a short-run lan a i 
solute amount of the costing-margin is derived Pant ahs sae 
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Figure 14.3.1 


money by dividing it by some output. This output might be deter- 


mined either (a) as a percentage of capacity output, where capacity is 
engineering fact; (b) as the output which was sold in 


duction period, or the average of realised sales over a 
number of past production periods; or (c) as the minimum, mean, m 

dian or modal output that the businessman expects to be able to i 1l P 
a future period. If the firm is a new one, or if it is an existing ea tad 
troducing a new product, then only the first and third of these iter. 


interpreted as an 
the preceding pro 
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pretations will be relevant; in these circumstances, indeed, it is likely 
` that the first will coincide roughly with the third, for the capacity of the 
plant will depend on expected future sales. We shall assume that the 
firm chooses the output OM as the basis for its choice. Its selling price 
will therefore be equal to MC plus the costing-margin PC — that is, to 
MP. IF DD isthe demand curve for the firm's product, then at the price 
MP per unit the firm will succeed in selling ON per period. This price 
will not be altered in response to changes in demand, but only in 
response to changes in the prices of the direct and indirect factors. 
One difference between the average-cost theory and that in the 
preceding chapters lies in the shape of the average direct (or variable) 
cost curve. The shape given to the average-cost curve in Figure 14.3.1 is 
in general accord with the results of empirical investigations into cost 
behaviour.! The shape which we have generally given to the average 
variable cost curve was explained by the law of variable proportions 
and by our assumption that the businessman when making a long-run 
plan had in mind some precise output which he will decide to produce 
with the bundle of ‘fixed’ and other inputs that promises him 
maximum profits. If a manager expects his sales per period to vary 
widely, however, it may be profitable for him to choose inputs which 
limit the rate at which physical returns diminish and thus promise vir- 
tually constant average variable costs over a wide range of outputs. 
This difference, however, is not crucial, for our previous analysis and 
conclusions would need no substantial 
variable cost curves given flat bottoms. 
In Figure 14.3.2, we comp. 


revision were all the average’ 


are the average-cost theory with profit 
maximisation. If the firm is in any degree a profit maximising price- 
maker, it will plan to sell OM per period ata price of MP per unit. We 
may say that the firm chooses this price by taking its average variable 
costs of production and adding a cCosting-margin. In the marginal 
analysis, the size of the costing-margin, PC, depends inter alia on our 
assumptions that the firm knows (or.thinks it knows) the costs and de- 
mand for its. product and that it seeks to earn the maximum profits 
from, its operations. In the ayerage-cost analysis, the costing-margin 
may be PC, or it may be adjusted to approximate towards PC, If the 
costing-margin suggested by the average-cost theory differs from PC, 
the explanation might lie in the fact that the businessman (a) is quite 
unaware of his costs and demand, or (b) pursues some maximand 
other than money profit. A firm is unlikely to be completely ignorant 


' See j; Johnston, Statistical Cost Analysis (McGraw-Hill, New York, 1960). 
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Figure 14.3-2 


of the demand for its product, for at worst it can ascertain something 
about the current demand for products that are close substitutes. A 
multi-product firm may find it too costly both in terms of time and of 
money to proceed in the manner described for the profit-maximiser; it 
may, therefore, take that part of the costs of production which can be 
unambiguously attributed to any product X, and determine the price 
of X by adding a margin. If the firm is trying to maximise its profit, 
however, we would expect that the addition of this margin would give 
a price which would approximate towards that suggested by our 
analysis of the multi-product firm. It would appear, therefore, that if 
the two theories suggest different prices, the cause must lie in firms 
which follow the average-cost theory pursuing some objective other 


than maximum money profits. i 


15 


Monopsony and M onopsonistic 
Competition 


15.0 Monopsonistic Markets_ 
This chapter deals briefly with monopsonistic market structures, for 
they add little to the substance {though they add much to the variety of 
illustrative Seometry) of our treatment of monopoly and monopolistic 
‘ideal type’ of monopsony, we shall suppose (a) 
i 3 (b) that X is the only variable input 
that he buys; (c) that X is supplied to him bya purely competitive in- 
nly one of a large number of knowledgeable 
sellers of the Product that x helps to Produce, and (e) that the monop- 
i here is no Possibility, either now or in the 


relatively much of X he Must offer a relatively high price per unit, and 


© buy, and therefore the unit 


4 
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Figure 15.0.1 


amounts by which the firm’s total expenditure on X would rise as 
successive units of X are purchased: thus, to buy OA units of X would 
cost the firm OABC, and to buy OD (= OA plus one unit) would cost it 
ODEF; the difference between ODEF and OABC (= the shaded area 
ADEFCB) is the amount by which the firm’s total costs will rise as a 
result of its buying the OD-th unit of X, and this is represented by the 
distance DG.! The monopsonist will earn the maximum profit per 
period by purchasing OR units of X ata price of RW per unit: ifhe were . 
to purchase one unit more than OR his expenditure on X would rise by 
more than the additional revenue that he would earn by selling the 

roducts it helped to produce: to purchase one unit less of X would 
take more from his revenue than it would from his costs. 


15.1 Equilibrium under Monopsony 
The simple model of monopsony may be modified in the same way as 
we modified the simple model of monopoly. Thus, the monopsonist is 


1 The MSP-curve bears the same relationship to the SS-curve as does the marginal 
‘revenue curve to the demand curve, The MSP-curve must not be confused with the firm's 
marginal cost curve. The behaviour of the latter depends not only on the former, but 
also (in our simple model) on the relationship between inputs of X and outputs of the 


product. 
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not obliged by the market structure to pursue maximum profits per 
period: irrespective of the objective he chooses, however, his planned 
purchases of X per period are unlikely to fall below OR or rise above 
OL, and its price is unlikely to fall below RW or rise above LN. If X is 
being produced in several, independent, purely competitive markets, 
and if the elasticities of supply of X vary between them, the monop- 
sonist may enhance his profits by paying different prices in different 
markets, and the price he pays will be lower in the market where X is in 
relatively elastic supply, and higher in the market where X is in rela- 
tively inelastic supply. It will pay the monopsonist to divide the market 
in which he buys X into sectors between which no transfers of X are 
possible, provided the costs are less than the additional revenue he 


expects to earn from doing so. Lastly, it may pay the monopsonist to 
advertise for new sources of X and so shift the market supply curve 
of X to the right. 


We have seen that mono; 
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Planned purchases ond sales of S per period 


Figure 15.1.1 


) 
and EFGH in Figure 15.1.2. If this excess is more than enough to cover 
the fixed costs of existing firms, and if any new firm can enjoy all the 
advantages that are being enjoyed by existing firms (save that of being 
equally esteemed by the sellers of S), then new sellers of the product 
(buyers of S) will appear in the long-run. As new entry proceeds, the 


price of the product will fall, and as this occurs, each firm’s demand for 
S will shift to the left; furthermore, the supply of S to each firm may 


-Figure 15.1.2 « 
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shift leftwards and become more elastic. These adjustments will con- 
tinue until each.firm is earning an excess of total revenue over total 


variable costs in each period that just suffices to cover its fixed costs — 
i.e. until each firm is earning a zero profit, 
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16.0 The Nature of Oligopoly : 

All markets in which there are a small number of sellers are classified 
under the heading ‘oligopoly’. The adjective ‘small’ must be inter- 
preted operationally: the number of sellers of a homogeneous or 
differentiated product must be such that each believes that any change 
in his selling price and sales, or in the quality of his product, or in his 
advertising expenditure, or in any other variable whose value is under 
his control, is likely to evoke retaliation from most or all of the other 
sellers. When the number of sellers is small in this operational sense, 
we generally find that there is a small cardinal number of sellers — that 
is;not less than two and perhaps not more than twenty. It is for this 
reason that economists decide whether or not to classify any particular 
market as an oligopoly by counting the number of firms: this provides 
a recognisable, objective and measurable criterion for classification, 
whereas the awareness of mutual interdependence of sales, purchase, 
production and advertising plans is less easily established, for it is 
always a matter of degree and frequently a matter of opinion. 

In this chapter, we shall study a number of models of oligopolistic 
markets. Each model explores the probable consequences of a par- 
ticular assumption that is made by. each oligopolist about his rivals’ 
reactions. The models are not listed in any simple logical order. The 
order in which they appear below is roughly one of increasing 
knowledge by each oligopolist about his rivals’ reactions. Since each 
oligopolist is the more likely to make a,correct assumption about 
rivals’ behaviour — that is, an assumption that accurately describes 
their reactions as he acts on the basis of it— the greater is the degree of 
tacit or overt agreement between them, the order is alsoroughly one of 
increasing degrees of agreement or collusion. The greater the degree 
of collusion, however, the nearer might oligopoly approximate . 
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towards simple monopoly, so that the order in which we list the 
models is very roughly one of increasing profits for some or all of the’ 
firms. : 


16.1 The Cournot Model! 
In this first model, we shall suppose that (a) there are only two non- 
collusive firms — that is, there exists the simplest example of oligopoly, 
namely, duopoly; (b) each produces and sells a product that is a perfect 
substitute for that of the other; (c) the productis perishable and cannot 
be stored, so that in each period the total output of it must all be sold; 
(d) there are many knowledgeable buyers of the product; (e) each 
duopolist knows the market demand curve for the product; (/) the two 
firms have identical cost curves, and to simplify the geometry we shall 
assume that for each duopolist the cost of production for each output 
is zero; (g) each duopolist makes an output plan at the beginning of 
each period setting out the quantity of the product which he plans to 
produce during it, and, once made, an output plan cannot be revised; 
(A) neither sets a price for his output, but each accepts the price at 
which the total planned output can be sold, and (i) each duopolist 
seeks the maximum profit in each period. Lastly, we shall suppose that 
(j) while the duopolists are aware of the mutual interdependence of 
their output plans, each is quite ignorant of the direction and 
magnitude of the revision in his rival’s plan that would be induced by 
any given change in his own; each, however, in making his own plan 
must make some assumption about his rival’s reactions and we shall 
suppose that each duopolist assumes that irrespective of the output 
plan that he implements in any period £ + 1, his rival will maintain his 
output at the same level as in period £. s 
Given assumptions (a) to (A) inclusive, we can illustrate the range of 
profit possibilities that is open to each firm. In Figure 16.1.2 the DD- 
curve shows the total quantity of the product that consumers would 
plan to buy in each period at each price at which it might be sold. In 
Figure 16.1.2, we measure the alternative outputs that duopolist A 
might produce in each period on the horizontal axis, and, on the ver- 
tical axis, we measure the output of his rival B. Any point that lies 
between these axes represents a particular combination of the output 


's 4 ‘ ‘ P 
(Paris, ene Cournot, Recherches sur les principes mathematiques de la theorie des richesses 


i ere is an English translation by N. T. B itled Researches into the 
Mathemati nA: y N. T. Bacon, entitle 
pee of the Theory of Wealth (Macmillan, New York, 1897). 
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of A and of B. Beside each point we can write the profits that each 
duopolist would be earning when they are producing the outputs 
which that point denotes. Thus, the point Z denotes an output of OV 
per period by A and of OW per period by B. By transferring these out- 
puts to the horizontal axis in Figure 16.1.1, we can discover the selling 
price per unit: thus, OR is equal to OV and RS to OW, and the total 
output (OV plus OW, or OS) can be sold ata price of J per unit. Since 


Figure 16.1.1 


we have assumed that each duopolist has zero costs of production, A’s 
profits are represented by the area ORTp, and B’s profits by the area 
RSuT. In precisely the same way, we may obtain the profits that each-of 
the duopolists would be earning were they producing the outputs 
denoted by any other point lying between the axes in Figure 16.1.2. 
When this has been done for each point, we obtain.a visual representa- 
tion of the profit possibilities open to A and to B. We can order the 
profit possibilities that are open to either duopolist by drawing profit- 
indifference or iso-profit curves, each of which passes through all com- 
binations of A’s and B’s output which promise A (or B) the same sum of 
profits per period. In Figure 16.1.3, the profit-indifference curves of A 
and B are drawn and we may easily explain the shape that we have 
given them. 
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Figure 16.1.2 


Let us take any value for B’s output, and, keeping this constant, 
examine what happens to A’s profits as A’s output increases. In Figure 
16.1.2(a), DD, is the market demand curve for the product, and OC is 
B’s output. The relationship between A’s output and the selling price 
of the product is shown by the range 4D, of the demand curve: since 
this curve is relatively elastic between d and E, A’s total receipts (which 
are also his profits since his costs of production are zero) will rise as his 
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output per period increases from zero to CF; at prices lower than FE, 
the dD,-curve is relatively inelastic, so that as A increases his output per 
period from CF, his profits will continuously decline, reaching zero 
when his output is-CD,. Next, let us take any value for A’s output, and 
examine what happens to A’s profits as the value of B’s output rises. In 
Figure 16.1.2(a), ifwe suppose that OC represents A’s output, it is clear 
that A’s profits will continuously decline as B increases his output from 
zero to OD, for A’s profits are represented by the area bounded by OD, 
OC, Cdand a horizontal line drawn at the selling price of the product, 
and as B’s output rises the price of the product continuously falls so 
that this area becomes progressively smaller. These two conditions — 
namely, that at any value for B’s output, 4’s profits will rise, reach a 
maximum and then decline as A’s output is increased, and that at any 
value for A’s output, 4’s profits will continuously fall as B’s output is 
‘increased — are both fulfilled by profit-indifference curves that are con- 
cave when viewed from the axis on which we measure A’s output. Last- 
ly, we must explain why the maximum points of successive iso-profit 
curves of duopolist A lie progressively nearer to the axis on which we 
measure B’s output. If B is producing the output OW in Figure 16.1.2, 
the alternative profits that A might earn by varying his output will lie 
on the line Wx; if A seeks the maximum profits per period, he will plan 
to produce the output at which this line is tangential to one of his iso- 
profit curves. Let us suppose that when B is producing OW per period, 
A’s profit-maximising output is OV—the output where the line Wx just 
touches the maximum point L of the profit-indifference curve 1,. If B’s 
output were higher at OW, per period, then the output at which A’s 
profits would be greatest would be OV, — the output at which the line 
W,x, touches the maximum point L, of the iso-profit curve 2,. 

The output OV, is less than OV, and we can quite easily confirm why 
‘this must be so from Figure 16.1.2(6). When Bis producing OW, A’s 
profits will be ata maximum when 4’s output is WG (= OV), the output 
where the marginal revenue curve corresponding to the range dD, of 
the market demand ‘curve cuts A’s marginal cost curve; when B’s out- 
put is OW,, A’s profit-maximising output will be W,H(= OYV,), the out- 
put where the marginal revenue curve corresponding to the range d,D, 
ofthe demand curve cuts the horizontal axis which is A’s marginal cost 
curve. Since in our example the market demand curve isa straight line. 
WG=1WwD,, and W,H=2W,D,; W,D, is less than WD, so that 
W,H(= OV,) must be less than WG(= OV). The profit-maximising out- 
put of A will be lower, therefore, the higher is B’s output per period: 


° 
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that is, the apices of A’s iso-profit curves must lie progressively nearer 
the axis on which B’s output is measured. The general properties of B’s 
iso-profit curves may be established in a precisely similar fashion. 
The assumption that A (or B) makes about B’s (or A’s) reactions 
when deciding what output to produce in the ensuing period can be il- 
lustrated in Figure 16.1.3, wherein are drawn the profit-indifference 
maps of A and B. If A assumes (see assumption (j), supra, page 308) that 
B will always maintain his output at its level of the previous period 
irrespective of the output which he (A) produces, then the profit- 
maximising output of A for each level of B’s output.will lie on the line 
MN which passes through the maximum points! of A’s iso-profit 
curves. The line MN is called A’s reaction curve, for itshows us how A will 


= 


8's output per period 


A's output per period 


Figure 16.1.3 


react to any change in B’s output. In Figure 16.1.3, A’s reaction curve is 
a straight line because we have assumed that the market demand curve 
is a straight line and that A s marginal posis, of production areconstant 
(at zero). The output OM is the monopoly’ output, for it is that which 
A would plan to produce if B’s output were zero — that is, if A were the 


1 By the ‘maximum point’ of any one of A’s iso-profit curves, we miean the point 
firhiest from the horizontal axis on which A’s output is measuréd. 
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sole producer and seller of the product. The output ON is that which B 
would have to produce to induce A to choose a zero output. We can see 
from Figure 16.1.3 that ON must he the output at which price and 
marginal cost are equal, and since this is the output that would be 
offered for sale in each period had the product been produced under 
conditions of pure competition —i.e. by many firms each of which had 
zero costs of production — we shall call it the ‘competitive’ output. 
Since A and B are in all respects identical, OM will be equal to OR and 
ON will be equal to OS. 
` If each duopolist seeks the maximum profit per period and if each 
assumes that his rival’s output will be maintained at its level of the 
previous period irrespective of the output which he now produces, 
then they will ultimately be producing the outputs denoted by the 
point Z at which the two reaction curves intersect one another — i.e. A \ 
and B will be producing Oa, and Ob, respectively. This necessarily 
_ follows from our assumptions (a) to (j) above. We can trace the path by 
which the equilibrium denoted by Z is reached by supposing that A is 
initially a monopolist and that a competitor B suddenly and un- 
expectedly appears at the beginning of period 1. In period 1 A’s output 
is OM in Figure 16.1.4, where the reaction curves appear uncluttered 
by the profit-indifference maps. The new firm, B, assuming that A will 
continue to produce OM in period 1, plans to produce Ob,; A, 
assuming that he will have no rival, plans to produce OM. The com- 
bination of outputs that ‘will actually be produced in period 1 is 
denoted by the point 1 on B’s reaction curve. In period 2, B will plan to 
produce Ob,, for that is the output that promises him the maximum 
. profits if A produces OM, and he assumes that A will produce OM; A 
will plan to produce Oa; since he assumes that B will maintain his out- 
put at Ob,. In period 2, the total output of the product will be Oa, plus 
Ob, — that is, that denoted by the point 2 on A’s reaction curve, In 
period 3, if each duopolist continues to take the output of his rival in 
the previous period as a datum, A and B will produce Oa, and Ob, 
respectively. It is clear from the figure that these adjustments will con- 
tinue until A and B are producing Oa, and Ob, respectively. 

The Cournot model is analytically attractive because it yields a un- 
ique and stable equilibrium for each duopolist. This equilibrium is 
denoted by the point / in Figure 16.1.4 where the two reaction curves 
intersect one another. The nature of this equilibrium is largely deter- 
mined by assumption (/) and its precise contentis mainly explained by 
assumptions (a) to (i). If we maintain the former. assumption and if we 
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vary the latter assumptions within the general framework of an 
oligopolistic market, we still get a single equilibrium, provided that 
the output which each oligopolist would produce if each of his rivals 
was producing nothing is less than the outputs which they would have 
to be producing to induce him to préduce nothing — that is, provided 
that the output OM (or OR) in Figure 16.1.4 is less than OS (or ON). 


B's output per period 


A’s output per period 


Figure 16.154 


Assumption (j) stated that each duopolist supposes that irrespective of 
the output plan which he may decide to implement in the current 
period, his rival will maintain his output at the same level as in the 
previous period. In other words, each duopolist behaves as ifa change 
in his own output will not cause a change in the output of his rival: 
thus, in Figure 16.1.4, A assumes that if he reduces his output from OM 
(its level in period 1) to Oa, (its level for period 2) B will continue to 
produce Ob,. When an oligopolist acts on this kind of assumption 
about rivals’ behaviour, we shall say that he behaves autonomously. We 
have shown that an equilibrium will be reached if each oligopolist con- 
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tinues to act autonomously; we shall now examine the likelihood of 
their continuing to do so. 

It is clear from Figure 16.1.4 that the assumption which each 
duopolist makes about his rival’s reaction is not being confirmed by 
events. Thus, in period 1, A expects B to produce zero, but B actually 
produces -0b,; in period 2, B expects A to produce OM, but A actually 
produces Oa;; in period 3, A expects B to produce Ob,, but B actually 
produces 06;, and so on. We would therefore expect each duopolist to 
observe that changes in his own output are followed by changes in the 
opposite direction in the output of his rival.. Whether or not he at- 
tributes a causal role to changes in his own output will depend on'the 
length (in terms of calendar time) of each production period, and on 
the general stability of the market environment. If the production 
period is relatively long, he may not relate a current change in his 
rival’s output toa change in his own output that occurred some con- 
siderable time ago; if demand and cost conditions vary appreciably 
from one period to another, he may ignore, because he cannot isolate 
or measure, the effect on his rival’s output of changes in his own. Ifthe 
production period is relatively short and the market environment 
relatively stable, each duopolist is likely to cease behaving 
autonomously and to seek some alternative and more ‘correct’ 
hypothesis about his rival’s behaviour. Each duopolist might assume, 
for example, that changes in his rival’s output are functionally related 
to changes in his own: thus, to take the simplest example, A might sup- 
pose that if he reduces his output from any levél by 10 per cent, B will 
raise his output by 5 per cent. When A or B acts on this kind of assump- 
tion, he is said to act conjecturally. If each duopolist acts conjecturally, 
then reaction curves can be drawn, and their point of intersection (or 
one of their points of intersection) may denote a position of stable 
equilibrium. This equilibrium, however, is no more likely to be at- 
tained in practice than that denoted by / in Figure 16.1.4: if the reac- 
tion curves do not coincide with one another, then each duopolist will 
observe that his conjectures are not being fulfilled by his rival’s actual 
behaviour, and each is therefore likely to seek some more ‘correct’ 
hypothesis about his rival’s reactions.) We shall explore further the 
nature and consequences of conjectural behaviour in the model which 
follows. 

It is unlikely, therefore, thatwe shall ever find an actual oligopolistic 
market that is accurately described by the simple Cournot model 
wherein each oligopolist acts autonomously and Output is the sole 
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‘parameter of action’.' In this sense, the model is not useful. It is 
useful, however, in the sense that it illustrates the distinguishing 
feature of an oligopolistic market, namely, the fact of mutual in- 
terdependence. During the progress towards the equilibrium denoted 
by I in Figure 16.1.4, it is clear that a change in B’s output causes A to 
change his output, and that 4’s reaction causes a further change in B’s 
output, and so on. We make this mutual interdependence clearer to us 
by making our duopolists unaware of it or so bemused by it that each 
of them ignores it when choosing his plans. The main justification for 
the assumption of autonomous behaviour is, then, the pedagogic 
usefulness of the model that is based on it. The Cournot model with 
output as the parameter of action suffices for this purpose. We shall 
not, therefore, examine the Bertrand model,? in which each 
oligopolist acts autonomously and price is the action parameter, nor 
shall we consider models of autonomous behaviour in which the 
oligopolists produce differentiated products and in which product 
quality or advertising expenditure is the parameter of action. 


16.2 Leadership Models 
We shall consider three leadership models, and a definition of 
leadership will emerge from the first of them. In our first model, we 
shall maintain the assumptions (a) to (i) inclusive, which we listed for 
the Cournot model above, and alter only assumption (j). In its place, 
we shall suppose (i) that A conjectures that B will accept A’s output as a 
datum when he (8) is making an output plan, and (ii) that B actually 
behaves in this way — that is, acts autonomously. Given assumptions (a) 
to (1) inclusive, we can, as before, draw the profit-indifference curves of 
each duopolist. Some- of these are drawn in Figure 16.2.1. Our 
assumption that A knows that B will act autonomously means that A 
knows B’s Cournot reaction function, which is shown by the line RS. 
This line shows us (and A) the output which B would plan to produce 
(and actually does produce) in each period at each level of A’s output. 
The points at which this line cuts A’s profit-indifference curves show 
the alternative profits per period that are open to A while B behaves in 
‘An action parameter means any variable whose value lies within a firm’s control. 
Thus, the sole parameter of action for a firm that operates under conditions of pure 
competition is the quantity of its output; the parameter of action for a monopolistic 
competitor is price or output, or product quality, or advertising expenditure. 


2 For a fuller consideration of the Cournot and Bertrand models, see W. Fellner, 
Competition Among the Few (Alfred A. Knopf, New York, 1949) pp. 55-97- 
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this way. Of these, A will choose that denoted by the point L, where B’s 
reaction curve just touches one of his (A’s) profit-indifference curves: 
L, will promise A the maximum profits per period, for any point either 
to the right or to the left of it on RS lies on a lower’ iso-profit curve. A 
will therefore plan to produce an output of Oa, per period, and B will 
produce Ob, per period. In this model, A is the ‘output-leader’ and B 
the ‘output-follower’: A leads in that he chooses the output which he 
will produce in the light of his (correct) conjectures about B’s reac- 
tions; B follows in that he accepts any output that A might produce asa 
datum. In the leadership model, the leader has no reaction curve, for 
he chooses that point on the follower’s reaction curve which promises 
him the greatest profits. There is, therefore, no ‘path’ by which the 
leadership equilibrium will be reached, for the point L, will be es- 
tablished immediately by A. When A acts (and is allowed by B to act) as 
the output-leader, his profits will be higher and B’s lower than they 
would have been had both A and B acted autonomously. In Figure 
16.2.1, the dotted line MN shows A’s reaction curve when he acts 


B's output per period 


A's output per period 


Figure 16.2.1 


‘higher’ i PN 
1 Lower in terms of profit, but ‘higher’ in terms of position on the diagram 
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autonomously. The point /, at which the two reaction curves intersect 
one another, lies above L, in A’s profit-indifference map and below La 
in B’s indifference map — that is, A will prefer L, to Z, and B will prefer J 
to La 

If the leadership equilibrium is to be maintained over a succession 
of periods, then A must be willing to accept B’s present pattern of reac- 
tion as shown by the curve RS, and B must remain ignorant of the fact 
that A knows his (B’s) reaction curve. It is clear from Figure 16.2.1 that 
A would earn larger profits per period if he could force B on to a reac- 
tion curve that lay below RS and so touched a higher’ iso-profit curve 
of A; and A, by threat and rumour, might try to persuade B to react 
along such a curve. If B suspects that A is aware that he (B) is acting 
autonomously, B may attempt to convince A that he will react alonga 
curve that lies above RS and in sucha position that the point La which A 
will choose on-it lies on a lower indifference curve for A and ona 
higher profit-indifference curve for B. Itis likely, therefore, that even 
in this simple leadership model, each duopolist will seek to alter to his 
own advantage the assumption which_he. thinks his rival is making 
about his reactions. 

In our second model, we shall suppose that each duopolist is 
striving after leadership. We shall continue to make assumptions (a) to 
(i) listed in Section 16.1 above. In addition, we shall suppose that each 
duopolist assumes that his rival will act autonomously. The probable 
consequences of these assumptions are illustrated in Figure 16.2.2. We 
shall suppose that A has been a monopolist and that B suddenly and 
unexpectedly appears to compete with him. No modus vivendi has yet 
been reached, and each is laying his plans for period 1, the first period 
of their co-existence. On our assumptions, A believes that B will react 
along RS, so that he (A) will plan to produce Oa, in period 1, expecting 
B to produce 06,; B assumes that A will reactalong MN, so he (B) plans 
to produce Ob, expecting A to produce Oaq,. In period 1, therefore, the 
total output of the commodity will be Oa, plus Ob,, or that denoted by 
the point G. Since G lies on a lower iso-profit curve in A’s map than L,, 

and in B’s map than L,, the profits which each duopolist earns in 

eriod 1 wil! be much less’ than what he expected to earn. In this way, 
each duopolist will discover that his rival is not behaving as he 
expected him to behave. During the periods which follow, each will 


‘higher’ and ‘lower’ when applied in this and later paragraphs to an 


1 djectives eer a 3 x 
Thean fer to the value of the profits which it represents and not to its posi- 
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seek some more ‘correct’ conjecture about his rival’s reactions: he may ` 
do this by observing how his rival’s output responds to experimental 
variations in his own; or he may try to force his rival to react along 
some reaction function that he prefers. 


8's output per period 
2 


bi 


o o M a, Ss 
A's output per period 


Figure 16.2.2 


We see, then, that when each duopolist aspires to leadership, the 
hypothesis that each makes about his rival’s behaviour will be proved 
wrong as soon as it is tested, and the assumptions by which the model 
was defined do not help us to identify what new hypothesis each 
duopolist will choose. 

This kind of model nevertheless helps us, for it can be used to il- 
lustrate the prelude to bargaining or collusion. Let us, for the sake of 
variety, take another member of the same family of models.’ Let us 
suppose that (a) there are only two independent firms; (b) each 
produces and sells a product thatisa close, but nota perfect, substitute 

1 The model we have chosen, and which we define below, is almost the same as that 


described in Hans Brems, Product Equilibrium under Monopolistic Competiti 
tit 
University Press, 1951) pp: 196-204- petition (Harvard 
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for that of the other; (c) the product of each ‘duopolist is perishable, so 
thatin each period all that is.produced must be sold; (d) there are many 
knowledgeable buyers of each firm’s product; (e) the parameter of ac- 
tion is product quality, and this is measured by the weight (in 
milligrammes) of their respective products; (f) each duopolist knows 
the profits that he would earn for all values of his own and his rival’s 
action parameter; (g) prices and advertising expenditures are data; and 
(h) each duopolist seeks the maximum profits per period. Given these 
assumptions, the profit-indifference map of each duopolist can be 
drawn. The iso-profit curves of A (and of B) will be as shown in Figure 
16.2.3, because (i) at any given weight per unit of A’s product, A’s 
profits will décline as the weight of B’s product per unit is increased; 
(ii) at any given weight per unit of B’s product, as the weight per unit of 
A’s product rises, A’s profits will rise for a while and then decline as the 
costs of producing the heavier product begin to outstrip the rise in the 
demand for it; and (iii) the weight per unit of A’s product that promises 
him the maximum profits will be the greater, the greater is the weight 
per unit of B’s product. 


B's profit 
indifference 
curves 


Weight of 8's product per unit 


A's profit indifference 
Curves 


Weight of 4’s product per unit 


Figure 16.2.3 
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Let us‘now suppose that A and B have agreed to meet to fix the 
weights of their respective products. For brevity’s sake, we shall call the 
weight of A’s product per unit, x, and the weight per unit of B’s 
product, y. Neither duopolist will accept any combination of values for 
x and y that promises him profits which are less than those that he 
believes he could earn by acting independently of his rival. The 
maximum profits that A (or B) might expect to earn if no agreement is 
reached may be determined as follows. The profit-indifference map of 
A is drawn in Figure 16.2.4(a). When there is no agreement, we shall 
suppose (taking the simplest case) that A believes that B will act 
autonomously — that is, that A assumes that B will react to changes in 
his (A’s) parameter along RS, which is B’s Cournot reaction curve when 
product-quality is the action parameter. A will therefore plan to fix the 
weight of his product at Ox,, believing that B will choose Oy,, and A will 
expect to-earn the profits denoted by the iso-profit curve on which L, 
lies if no agreement is reached. Similarly, we shall suppose that B acts 
conjecturally — that he believes that A will react along MN in Figure 
16.2.4(b): ifno agreement is concluded, B will expect to earn the profits 
denoted by that one of his iso-profit curves on which lies Z,. The 
diagrams in Figure 16.2.4 are superimposed on one another in Figure 
16.2.5. Any combination of values for x and y that is likely to emerge 
from the negotiations must lie within the shaded area, which is 
enclosed by the iso-profit curves of A and B on which lie L, and L, 
respectively, for any point within this area lies on a higher iso-profit 
curve for each duopolist. A will not accept any combination of values 
for x and y such as that denoted by F, for since F lies on a lower one of 
his profit-indifference curves than L,, it promises him profits which are 
less than those which he feels he can command by independent action. 
Similarly, B would not accept any combination of values for x and y 
such as that denoted by G. Of the values for x and y that lie within the 
shaded area, some are more likely to be agreed upon than others: thus, 
if the negotiators begin by considering the values denoted by J, they 
are likely to discover that each duopolist could earn higher profits by 
accepting higher values for x and y, for by moving north-eastwards 
from J they will reach a higher iso-profit curve for each of them; 
similarly, if they are initially contemplating the values denoted by K, 
they are likely to discover that each duopolist could reach a higher iso- 
profit curve by moving south-westwards from K. It would seem, then, 
that if the two firms are roughly similar in size, resources and in the 
personalities of those who control them, the values of x and y that they 
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will agree upon will lie near the centre of the area of negotiation.! 
A model in which each duopolist acts conjecturally may, therefore, 
help us to illustrate’the limits within which bargaining may take place. 


(a) 


Weight of @’s.product per unit 


Weight of A's product per unit 


Weight of 8's product per unit 


(b) 


Weight of A's product per unit 
Figure 16.2.4 


1 If the profit-indifference curves on which lie L and L, dı uperi 
posed on one another, then neither duopolist will be vile Mean eee a 
believe that he can earn higher profits by independent action. i 
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If the duopolists accept the area of negotiation, then the hypothesis 
which each makes about his rival’s behaviour may not be tested. The 
negotiations may break down if either duopolist questions the 
bargaining range (as shown by the shaded area in Figure 16.2.5); if 
they do, then each must seek a new hypothesis about his rival’s 
behaviour and reactions, for the old one will have been proved un- 
tenable by events. If either duopolist suspects the kind of conjecture 
that his rival is making about his reactions, he may attempt to alter it, 
for each will gain if he succeeds in lowering the bargaining limit of the 
other. It can be seen from Figure 16.2.5 that when the iso-profit maps 
are given, the size of the area of negotiation (and therefore the extent of 
the increase in profits that agreement might promise to either par- 
ticipant) depends on the position of RS and MN. If A suspects that B 
expects him to react along MN, it will clearly be to A’s advantage to 
persuade B that he (A) will react along a curve that lies to the right of 
MN; similarly, it will be to B’s advantage to convince A that his (B’s) 
reaction curve lies above RS. In that way, A (or B) might hope to con- 
vince B (or A) that he would earn lower profits if no agreement is 


reached. 


Weight of 8’s product per unit 


Weight of A's product per unit 
Figure 16.2.5 
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Our third and last leadership model is one in which there is price- 
leadership. There is price-leadership when firms in an industry sell 
their products at a price commenced by one ‘dominant’ firm, In this 
model, we shall take the simplest example: we shall suppose that (a) 
there are two independent firms; (b) each produces a product that is a 
perfect substitute for that of the other; (c) the product is perishable so 
that in each period the output of each duopolist must all be sold; (d) 
there are. many knowledgeable buyers of the product; (e) each 
duopolist knows the market demand curve for the product; (/) each 
seeks the maximum profits in each period; and (g) A assumes that B will 
always charge the same price as that which he (A) fixes, and B actually 
behaves in this way. Given these assumptions, we can illustrate the 
choice of a price by A, the price-leader. In Figure 16.2.6(b) DD is the 
total demand curve for the product, and MC, and AVC, are the 
marginal and average variable cost curves respectively of B, the price- 
follower; in Figure 16.2.6(a), MC, and AVC, are the marginal and 
average variable cost curves respectively of A, the price-leader. At each 
price which A fixes, B will offer for sale the quantity that promises him 
the greatest profits, and the amount by which the total quantity of the 
product that is demanded at that price exceeds B’s sales will be 
available for A. If A fixes the price at OC per unit, B will produce and 
sell CH per period — the output at which his marginal cost of produc- 
tion is equal to OC; at this price, B will be supplying all that buyers wish 
to buy, so that A’s sales will be zero. The point C in diagram (a) will 
therefore be one point on 4’s ‘conjectural demand or sales curve’. If A 
fixes the price at OD, B will offer DM per period, and MJ (= DQ, in 
diagram (a)) will be available for A; if A were to fix a price of OE per 
unit, B would offer EN, and NK (= EQ, in diagram (a)) would be left 


p 2 D 
A, the price leader 8, the price MC, 
AV follower ee 


(b) 
Figure 16.2.6 
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to A. Atprices below OE, thewholeofthemarketdemandwillbeopento ~ 
A. Thecurve CQ,d in (a), then, shows the quantity thatthe leader expects 
to be able to sell at each price. The leader will fix the price at the level 
which promises him the greatest profits — that is, at OP, where MR, (the 
marginal revenue curve corresponding to CQ 2) cuts MCa. By charging 
OP per unit, and satisfying the residual demand of PQ „ per period, the 
price-leader is maximising his profits within the limits set by the 
follower’s behaviour. 

We may develop variants of this model of price-leadership by in- 
creasing the number of oligopolists, by introducing differentiated 
products, and by positing other relationships between the leader’s and 
the followers’ cost curves than that shown in Figure 16.2.6. These 
variants, however, add less to the economics of leadership than they do 
to its geometry. Price-leadership in some form is common in actual 


oligopolistic markets. It is probable that when it occurs itis based on 


some kind of agreement. It may be a result of tacit or implicit 
and several small firms, in an 


agreement: if there is one large firm, 
oligopolistic industry, the latter will be malleable to the wishes of the 


former, for they have little ability to inflict losses on the dominant firm 
and less capacity to bear the losses which it might inflict on them. The 
dominant firm need not consult with the smaller firms in order to es- 
tablish its leadership: it need merely punish them if they do not accept 
it. If it forces its rivals to act as price-followers, we must presume that 
this is the kind of reaction that is most profitable for the leader. If the 
are more or less the same size, then the agreement on 


oligopolists 
hip is based is likely to rest on firmer foundations than 


which leaders 
tacit acceptance. 


16.3 The Kinked Oligopoly Demand Curve 

In this model, we shall suppose that (a) there are several firms in an 
oligopolistic industry; (b) each produces a product that is a close sub- 
stitute for that of each other firm; (c) product qualities are constant 
advertising expenditures are zero, and some relationship between die 
prices of the differentiated products has already been established and 
is now obtaining; (d) each oligopolist believes that if he lowers the 
price of his product, his rivals will lower the prices of their product 
pari passu, and that if he raises his price, they will maintain their pric s 
at their existing levels. Given these assumptions, each oligop alte 4 
believe that the relationship between his price and his sales nt : 
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similar to that shown by the curve dPD in Figure 16.3.1.;! if he were to 
raise his price above J, he would expect his sales to fall off markedly, 
for his product would become relatively dearer; if he were to lower his 
price below p, he would expect no appreciable increase in his sales, for 
his product would be prevented from becoming relatively cheaper by 
the price reductions of his rivals. We shall call dPD the oligopolist’s 
‘conjectural demand or sales curve’, for it shows the relationship 
between his price and his sales given his conjecture about the reactions 
„of his rivals. The position of this curve is defined by the location of p 


t 


Figure 16.3.1 


and the co-ordinates of p are p, the price at which the oligopolist now 
happens to be selling his product, and %, the quantity of it that he is 
currently selling in each period. The price p is a datum, and not 
something determined by this model. An oligopolist is more likely to 
make assumption (d) above, if the price J has been fixed by some infor- 
mal agreement or by a rival who is accepted as the price-leader; in 
these circumstances, the assumption will reflect. each oligopolist’s 
assessment of the penalties that his rivals will inflict on him if he tries to 
act independently. If the price fis a result of an explicit agreement, we 


! This is the kinked or kinky oligopoly demand curve. Its co-inventors (or dis- 
coverers?) were R. L. Hall and C. J. Hitch, Price Theory and Business Behaviour, Oxford 
Economic Papers, No. 2, May 1939, and P. M. Sweezy, ‘Demand under Conditions of 
Oligopoly’, Journal of Political Economy, 1939. 
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are unlikely to find a kinked demand curve for the individual 
oligopolist, for there. will probably be specified and known penalties 
for deviating from it. 

The price p, however fixed, is not necessarily inconsistent with the 
maximisation of profits. In Figure 16.3.2, MC is the oligopolist’s 
marginal cost curve, and MR is the marginal revenue curve correspond- 
ing to dPD; since the former cuts the latter vertically below P, the 
price MP is that which promises the greatest profits per period. With 
given marginal costs of production, MP is the more likely to be the 
profit-maximising price, the longer is the vertical portion of the 
marginal revenue curve. The length of the ‘discontinuity’ depends on 
the relative elasticities of demand at P of the curves dP and PD. This 


Figure 16.3.2 


can be easily confirmed: we know that marginal revenue at MP is equal 
to MP (1 — 1/e); it follows that the greater is the elasticity at P on dP, 
and the less is the elasticity at P on PD, the greater will be the 
differences between the two marginal revenues, and the greater 
therefore will be the length of the discontinuity. The elasticity of dP 
will reflect the degree to which the oligopolist’s product can be sub- 
stituted for that of his rivals; in the extreme case, if the oligopolists’ 
products are homogeneous it will be perfectly elastic. The elasticity of 
PD will reflect the elasticity at each price of the ‘demand’ for the class of 
product that the oligopolists are producing. Æ ; 
t The papse a pos 7 } 
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While the hypothesis about rivals’ reactions that gives us the kinked 
demand curve does not explain why the price is at its present level, it 
does explain why the price might remain stable at that level as time 
passes. If the demand for the product of oligopolist A (who makes this 
hypothesis) rises, he will become aware of it by an increase in his sales. 
Since the assumption that he makes about the probable reactions of 
his rivals is in no way dependent on the level of his sales, an increase in 
demand will not, per se, induce him to seek an alternative hypothesis: 
that is, A will interpret a rise in the demand for his product as a 
rightward shift of the 4PD-curve to d,PD, in Figure 16.3.2. This 
maintenance of the price at MP in the face of a rise in demand is not 
necessarily inconsistent with the maximisation of profits. In Figure 

16.3.2, we have assumed that the dPD and d,PD, curves are iso-elastic, 
and the marginal cost curve MC cuts the marginal revenue curve (MR,) 
corresponding to the new demand curve within the discontinuity, so 
that M,P (= MP) continues to be the price at which the oligopolist’s 
profits will be maximised. Similarly, it can be shown that the profits of 
oligopolist A may still be greatest at the price MP, even after his costs of 
production have risen. Thus, in Figure 16.3.3, the marginal cost curve 
rises from MC to MC,; since MC, cuts the marginal revenue curve cor- 
responding to dPD within the discontinuity, his profits in the new cost 
conditions will be maximised by keeping his price at MP. If the in- 
creases in demand and costs are not confined to a single oligopolist but 
affect all firms producing that class of product, then it is likely that a 


Figure 16.3.3 
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new informal agreement will be made or that the price-leader will 


adjust his price; if all the oligopolists are affected-by the increases in 
demand and costs, we would expect the price of their products to rise. 


16.4 Collusive Oligopoly’ ` 

In the simple Cournot model, and in the models in which each firm 
aspired to leadership, there was no agreement whatsoever between the 
oligopolists. In the models in which one firm was accepted as the price- 
or òutput-leader, there was agreement between the oligopolists on the 
method by which the value(s) of the action parameter(s) should be 
fixed. In the kinked demand curve model, we supposed that the firms 
had already agreed upon a set of values for the prices of their products, 
and we explored one way in which these values might be maintained. 
In this, the last section on oligopoly, we shall discuss the economics of 
agreements between the firms in an oligopolistic industry. We shall 
first suppose that the oligopolists have agreed to extract the maximum 
maximorum of profits per period from the market(s) for their product(s), 
and we shall illustrate the choice of values for the variables under their 
control which promises to achieve this aim. We shall then examine 
how and why they may be prevented from achieving this objective or 
deterred from pursuing it. 

Initially, we shall suppose that (a) there are only two firms irf the 
oligopolistic industry; (b) each produces and sells a product that is a 
perfect substitute for that of the other; (c) the product is perishable; (d) 
there are many knowledgeable buyers of the product; (e) each knows 
the market demand for the product; (f) the two firms have different 
cost curves; (g) each firm has the same expectations about the prices 
and productivities of the productive services which they use; (h) the 
price of the product is the sole parameter of action of each firm; and (i) 
they are contemplating whether or not to agree upon a value for the 
price that will promise the maximum maximorum of profits per period to 
both of them jointly. The choice of this price, and its implications, are 
illustrated in Figure 16.4.1. The average and marginal costs of produc- 
tion of duopolist A are shown by AC, and MC, respectively in diagram 
(a); AC, and MC, in (b) show the average and marginal costs respective- 
ly of B; the DD-curve in (c) is the market-demand curve for the 
product. When A and B are jointly earning the maximum maximorum of 


1 For a fuller treatment of collusive oligopoly, see Fellner, Competition A iNew 
Alfred A. Knopf, New York, 1949) pp- 8-54 and 120-239. 8 » 
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profits per period from the production of the product in their respec- 
tive plants and its sale in their common market, they will together be 
producing the output at which marginal cost and marginal revenue are 
equal to one another (for that is merely another way of saying that 
profits are being maximised), and this total output will be distributed 
between their respective factories in such a way that ‘the last unit 
produced by each adds the same sum to the costs of production of 
each, for if that is not so then the sum of their total costs can be lowered 
by transferring output from A to B, or vice versa. 


PACMC 


Figure 16.4.1 


Th Figure 16.4.1, we can discover geometrically the price of the 
product and the outputs of A and B at which these conditions will be 
fulfilled. The MC,,-curve in diagram (c) is obtained by adding together 
laterally the MC,- and MC,-curves: thus, if OC is the marginal cost of 
the OM,-th unit in A’s plant and of the OM,-th unit in B’s, the co- 
ordinates of the corresponding point on the M Cas-Curve will be OC and 
OM, plus OM, (= OM). This MC,,-curve shows the minimum addition 
to total costs that will be incurred by producing the last unit of. any out- 
put, and this illustrates the second-condition mentioned above. The 
first condition is fulfilled when the total output of the product is OM 
per period and its price OP per unit, for at that output and price 
marginal revenue and the (minimum) addition.to costs of production 
from producing the OM-th unit are the same. The duopolists will 
therefore plan to sell OM units of their product at a price of OP per 
unit, and A will produce OM, and B, OM, per period.' The output OM 

and the price OP are the ‘monopoly’ output and price respectively: 


1 Since the MC,,-curve was obtained by adding together the outputs of A and Bat cach 
level of marginal cost, OM, plus OM, must together be equal to OM. \ 
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thatis, they are those that would be produced and charged respectively 
were A and B to merge together to forma single firm that operated two 
plants in which the costs of production were as shown in diagrams (a) 
and (b) in Figure 16.4.1. For brevity’s sake, we shall hereafter say that 
the price OP and the output OM (distributed between A and B in the 
proportion OM, :OM,) define the ‘monopoly’ solution. 

The maximisation of their joint profits requires that A and B - 
produce OM, and OM, per period respectively. This distribution of the 
‘monopoly’ output OM implies a distribution of profits: A may expect 
to earn profits of LMNP per period and B of RSTP per period. The sum 
of LMNP and RSTP will be greater than the sum of the profits that A 
and B would earn with any distribution of output between them at any 
price other than OP, or with any other distribution of the output OM ` 
between them at the price OP. While the ‘monopoly’ solution 
promises the maximum joint profits to A and B, however, either might 
feel that he could command a larger profit’ by acting independently of 
his rival. Thus, A might believe that, in the absence of any agreement, 
B’s reactions to changes in his (4’s) parameter(s) will promise him 
profits per period greater than LMNP. In these circumstances, A will 
not accept the distribution of output which the monopoly solution 
dictates unless some device is found for divorcing the profits which he 
receives during the period from the profits which he earns when 
producing his share of the monopoly output. Many such devices are 
possible: for example, A and B might pay the profits which they earn, 
when producing outputs of OM, and OM, respectively and selling 
them ata price of OP per unit, into a central pool or fund from which 
each then receives a sum which is not less than that which he believes 
(and which his rival agrees) he could earn by acting independently. A 
pooling agreement of this kind will always make it possible for A and B 
to maximise their joint profits, provided that the sum of the profits 
which they believe they can earn by independent action does not 
exceed the monopoly profits.? If the sum of the profits which each 
believes he can earn by acting independently of his rival exceeds the 
monopoly profits, then no agreement is possible, for the expectations 


1 That is, profits which are larger than the share of the ‘monopoly’ profits which he 
would earn when producing his share of the monopoly’ output. 

2This proposition can be interpreted in terms of Figure 16.2.5. If the sun of the 
profits which A expects to earn at L, and which B expects to earn at L, falls short of the 
monopoly profits there will be an overlap area between the iso-profit curves on which 


lie L, and L, respectively. 
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of A and B are inconsistent with one another." In the ensuing periods, 
each duopolist will test his hypothesis about his rival’s behaviour, and 

„as its incorrectness becomes manifest will be forced to revise it. When 
the sum of the profits that each expects to earn if there is no agreement 
again falls short of the monopoly profits, then the ‘monopoly’ solu- 
tion will again appear attractive. 

< Thus far we have confined our analysis to the model defined at the 
beginning of this section. We have so far assumed that the duopolists 
have different costs of production in producing the same product and 
that they have identical expectations about the behaviour of the de- 
mand for their product and the supplies of the inputs they employ 
during the period that lies ahead. The emergence of a unique and 
agreed ‘monopoly’ solution depends on this latter assumption. If A 
believes that the demand for the product will rise and that the prices of 
the productive services will fall, and if B,expects demand to fall and 
costs to rise, then A will expect the monopoly profits (and his share of 
them) to be relatively large and B will expect them to be relativel 
small. In these circumstances, ignoring the possibility that either A or 
B might deem unacceptable his (earned) share of his estimate of the 
monopoly profits, there is little likelihood of agreement between 
them. Agreement may become the more likely as the gap between their 
expectations narrows as events confirm the estimates of A (or B), and 
thus lead B (or A) to revise his estimates of the future behaviour of de- 
mand and costs. 

Our analysis and the conclusions it yields require little modification 
if the model is extended to reflect more accurately actual oligopolistic 
markets. Let us now suppose (inter alia) that (a) there are several firms in 
the oligopolistic industry; (b) each produces and sells a product that is 
a close substitute for that of each other; (c) each has the same expec- 
tation’ about the behaviour of the ‘demand’ for the product-group 
that they are producing and of the supplies of the productive services 
that they are using; and (d) they are considering the implications of an 
agreement that would promise the maximum maximorum of profits per 
period to all of them jointly. In this model, each firm will have many 
parameters of action: the present and future profits of firm A, for 
example, will depend on the relative values thathe attaches to the price 

of his product, its quality, his techniques of production, and his adver- 
tising expenditure, and to his expenditure on the search for new 


1 In this case, in terms of Figure 16.2.5, the iso-profit curves on which L, and L liewill 
not overlap with one another. x 
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variants of the product, new methods of production, and new kinds 
and avenues of advertisement. There will still exist a ‘monopoly’ solu- 
tion, however, in this more complex model, for there will be some set 
of values for the parameters of action of the oligopolists which 
promises them jointly the maximum maximorum of profits. As before, 
each firm might consider unsatisfactory the profits that it might expect 
to earn when its parameters had the values dictated by the ‘monopoly’ 
solution, and the chances of this happening become the greater the 
larger is the number of firms in the oligopolistic industry and the 
larger is the number of variables whose values lie within the control of 
each of them. In this, as in the simple model, a pooling agreement will 
still make possible the maximisation of the joint profits, provided that 
the sum of the minimum profits that each firm would demand from 
the pool is not greater than the ‘monopoly’ profits. When the 
parameters include research and development, and variations in 
product-quality and advertisement, however, it is probable that the 
sum of the expected profits from independent action will exceed the 
monopoly profits: for competition via variables other than price 
requires more skill (and perhaps more ‘luck’) than competition 
through price, and each firm may tend to over-estimate its proficiency 
in non-price competition and the good fortune that it expects to at- 
tend its efforts in that direction. If the oligopolists have different 
expectations about the future behaviour. of demand and costs, each 
will have his own notion of what constitutes the monopoly solution, 
and some alternative though less profitable agreement must be 
sought. 

We may conclude, then, that while the ‘monopoly’ solution 
promises the maximum maximorum of profits to the firms in an 
oligopolistic industry, it may not be reached for any one of three 
reasons: (a) because the oligopolists have different expectations about 
the future behaviour of demand and costs, and therefore about what 
constitutes the ‘monopoly’ solution; (b) because, while agreeing upon 
the monopoly solution, the sum of the profits that they expect from in- 
dependent action exceeds the expected ‘monopoly’ profits; and (c) 
because, in the absence of reasons (a) and (b) above, the oligopolists 
will not accept (or are prevented from accepting) the pooling agree- 
ment which makes it possible for each to receive a share of the 
‘monopoly’ profits that he deems satisfactory. If the oligopolists are 
deterred by any one of these reasons from effecting an agreement to 
maximise their joint profits, they need not necessarily eschew collusion 
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of any kind. They may seek other agreements which are less com- 
prehensive in that they do not cover all the variables whose values 
determine the distribution of profits between the firms, and which are 
potentially less profitable to the oligopolists taken as a group. We shall 
now examine briefly a few of these alternatives. 

First, the oligopolists may agree to share the market. Let us again 
make the assumptions (a) to (g) that are listed at the beginning of this 
section, and let us consider the implications of an agreement between 
A and B to share the market for-their product in the proportions 2 : 1. 
The market-shares that are agreed upon will be those that promise 
each duopolist a sum of profits per period that is not less than that 
which he believes he could earn either without any agreement or with 
any other kind of agreement. In Figure 16.4.2, the average and 
marginal costs of production of A are shown by AC, and MC, respec- 
tively in diagram (a); AC, and MC, in diagram (b) show the average and 
marginal costs respectively of B, and the DD-curve in diagram (c)is the 
market demand curve for the product. The D,D, and D,D, curves in 
diagrams (a) and (b) respectively are the market-share curves of A and 
B, and in our example, the-permissible sales. of A at any price on D,D, 
will be twice those of B at the same price on D,D,. Given the market- 
shares, A. will plan to sell OM, per period at OP, per unit, for these 
plans promise him the maximum net revenue, and B will plan to sell 
OM, at OP, per unit. These plans cannot be simultaneously fulfilled, 
for since A and B produce the same product they must charge the same 
price. Having agreed to share the market, A and B must therefore 
agree upon a price for their product in the range OP, to OP,. The 
choice of a price and of actual values for the market-shares must be 
made simultaneously, for the profits that each duopolist can hope to 
earn if the agreement is effected will depend on both of these things. 


MC 


PAC, 


(ob) 
Figure 16.4.2 
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If the duopolists agree upon a price of OP, per unit, it is clear from 
Figure 16.4.2 that each will be tempted to produce and sell more than 
his share of the market, for by-doing so he will increase his profits or 
diminish his losses. Thus, at OP, per unit, A’s profits will be greatest 
when he is producing and selling OM, per period, and B’s when he (B) 
is selling OM; per period. If both firms succumb to this temptation, 
then both will accumulate stocks of the product, and these in turn may 
tempt one or other to dishonour the agreement by reducing his selling 
price. If one firm succumbs, and successfully, sells more than his 
allotted share at the price OP,, then the other firm’s sales (and its share 
of the market) will be pro tanto reduced. In recognition of these temp- 
tations, the simple market-sharing agreement is normally fortified by 
a system of fines and compensations: firms that exceed their allotted 
quotas must pay a proportional or progressive tax on their excess 
sales, and the proceeds are used to compensate the firms that are 
thereby prevented from fulfilling their quotas. 

A market-sharing agreement is perhaps most likely to occur when 
the oligopolists incur different costs of production in making the same 
product, and when a pooling agreement (without which the ‘mono- 
poly’ solution would be unacceptable) is illegal. Once made, the agree- 
ment will persist for as long as the oligopolists are satisfied with the 
market- (and profit-) shares that it promises, and these shares depend 
on the profits that the oligopolists believe they can earn by the most at- 
tractive alternative agreement or with no agreement. Even when the 
oligopolists are producing the same product, over the long period 
each may spend money on research into new methods of production 
or new variants of the product, and as these efforts are attended by 
different degrees of success, the acceptable market- and profit-shares 
will alter. When this happens, the existing agreement will be ter- 
minated, and replaced by one in which the market- and profit-shares 
are different, or by an agreement of a different kind. 

This simple model by which we have illustrated the market-sharing 
agreement may be extended to include other parameters of action. 
When the oligopolists are producing products that are close sub- 
stitutes for one another, the profits that each can command over any 
span of future periods will depend on the relative values of his price, 
product-quality, techniques of production, advertisement, and 
expenditure on research. In these circumstances, there will exist some 
set of values for these variables that will distribute the ‘market- 
demand’ for the class of product that the firms are producing (and 
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therefore profits) in any given proportions between them. This more 
inclusive market-sharing agreement will be subject to the same strains 
and stresses and will require the same safeguards in the way of 
penalties and compensations as the simple agreement that we have 
already examined. It is unlikely, however, that any such inclusive 
agreement will be reached, and for two reasons. First, the choice of a 
set of values for the relevant variables that is acceptable to all the par- 
ticipating firms may be impossible, for it rests not so much on ascer- 
tainable and measurable facts as on judgements about the future con- 
sequences of present changes in the relationship between prices, 
product-qualities, advertisements or research expenditures. Second, 
even if this choice is made, it may be impossible to devise a system of 
fines and compensations to safeguard the agreement, for changes in 
variables other than price are more easily concealed and their con- 
sequences are often less clear. For these reasons, when the number of 
variables is large, the oligopolists may agree on values for only one of 


them. 


price, for a reduction in price by one firm will usually have more im- 
mediate and marked effects on the sales of its rivals than an increase, 
for example, in its advertising or research expenditure. The price- 
agreement may specify the exact or minimum price that each 
oligopolist must charge for his product, or it may define the method by 
which the prices of the competing products must be fixed. The agree- 
ment may. set out a uniform procedure that each firm must follow 
when fixing its price: thus there may be a table of ‘standard’, ‘normal’ 
or ‘typical’ costs and each oligopolist is obliged to base his price on 
these rather than on his own costs. Alternatively, if the oligopolistic in- 
dustry consists of one large firm and several small firms whose costs are 
not very dissimilar, the choice-of a price may tacitly be left to the 
former: the small firms might feel that it (the large firm) is the more 
likely to have a clear notion of the demand for the product or product- 
group and of costs of production than they have, and that it is 
therefore more likely to fix a price that approximates to the ‘mono- 
poly’ level. In the price-leadership model in Section 16.2, we have 
described the choice of a price by the leader. In the kinked demand 
curve model (in Section 16.3) we have described one way in which a 
Price-agreement might be maintained, without any explicit penalties 
or policing. A price-agreement is subject to the same stresses as any of 
the agreements that we have already examined: the agreement will 
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generally disintegrate when one or more of the participants are con- 
vinced that he or they could command higher profits without it than 
within it. 

Inall models of collusive oligopoly that we have examined so far, we 
have supposed that whether or not a particular agreement is reached 
depends simply on whether or not it promises each oligopolist a 
higher rate of profit than that which he could earn without it. This 
assumption, though crude, was useful while our purpose was simply to 
catalogue some of the different kinds of agreement that might occur 
and to adumbrate the circumstances in which each was likely to 
appear. However, if we wish to explain how the spoils that any agree- 
ment promises are shared between the participants — that is, what 
determines the distribution of the ‘monopoly’ profits or the relative 
market-shares — then this assumption must be refined. 

Let us return to the model that is defined at the beginning of this sec- 
tion. If there is no agreement, the profits per period that duopolist A 
might expect to earn will depend on the hypothesis which he makes 
about the expected reactions of his rival. For each hypothesis that he 
might make, there will be an expected rate of profit.! If A’s objective is 
to earn the maximum profits per period, then he will only accept the 
agreement if his share of the ‘monopoly’ profits is not less than the 
maximum rate of profit that he believes he can earn without it. The 
share of the ‘monopoly’ profits that A will obtain, however, depends 
not only on his (A’s) estimate of his prowess ifno agreementis reached; 
it depends also on his rival B, for B will only enter the agreement if it 
promises him a higher rate of profit. If neither A nor B questions his 
rival’s estimate of the rewards of independent action, and if the sum of 
these rewards is less than the expected ‘monopoly’ profits, then agree- 
ment is possible, and the precise terms of the agreement will depend 
on how the amount by which the ‘monopoly’ profits exceeds the sum 
of the minimum demands of A and B is divided between them. We 
shall define the ‘relative strength’ of an oligopolist as his power to 
command profits within an agreement, and we shall suppose that it is 
measured by the proportion of the joint profits which he obtains. We 
may then say that the outcome in our present example will reflect the 
relative strengths of the firms that participate in the agreement. 


! Strictly, since A does not know how his rival will react there will be a Tange. of 
probable values for his profits for each hypothesis about his rival’s behaviour. For- 
simplicity’s sake, we shall assume that he reduces this range toa ‘certainty-equivalent’ or 


that he acts as if he does. 


P. T.— 12 
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We have so far supposed that both duopolists accept the ‘bargaining 
range’ as defined by the maximum profits that each believes he could 
earn without the agreement. This is not likely to be generally true, for 
the agreement could be made potentially more profitable for either 
duopolist if he successfully lowered the bargaining limit of his rival. 
Thus, if the ‘monopoly’ profits are 100, the minimum demands of A 
and B 40 and 20 respectively, and their relative strengths in the propor- 
tion 3:1, then when each accepts the bargaining range, A will obtain 
70 per period and B 30 per period; if B can lower 4’s estimate of the 
maximum profits that he (A) could earn without the agreement from 
40 to 20, then, ceteris paribus, the agreement will promise A only 65 and 
B 35 per period; if A lowers B’s minimum requirement to 10, then A 
will obtain 77} and B only 22} per period. Either duopolist can 
attempt to lower the bargaining limit of his rival by inducing him to 
revise the hypothesis on which his existing estimate is based: thus, in 
terms of Figure 16.2.5, A can lower B’s bargaining limit by shifting the 
point L, eastwards, southwards, or with any degree of south- 
eastwardness in the figure, and he may seek to do so by propaganda 
and rumours whose purport is that for any given value of B’s 
parameter he (A) will give a much higher value to his parameter than B 
now expects; similarly, B may make the agreement potentially more 

profitable to him by convincing A that La lies north, west, or north- 
west of the position in which A now believes it to be. 

It is clear, then, that if agreement is possible, its terms will reflect the 
relative strengths of the oligopolists who are parties to it. The relative 
strength of a firm, as we have defined it, will depend on the size of the 
profits which it believes it could earn if no agreement is reached, and 
onits power to depress the bargaining limits of its rivals. The estimated 
profits from independent action will depend on certain objective and 
measurable characteristics of the firm and on the personality of the 
manager who guides it. Amongst the former, we must list the brute size 
of the firm, the nature of its liabilities and assets’structures, and the 
shape and position of its cost function. If the firm is relatively large,’ if 
a relatively large proportion of its assets is in the form of money OF 
near-money, if the ratio of contractual liabilities (for example, deben- 
tures) to total liabilities is relatively low, and if its average total costs of 
prdduction are relatively low and rise relatively slowly as its output 1S 


1 . . . . 
Where relative size is measured by the proportion of the total output of the 


Seppala industry that the firm would produce at any given price for the industry's 
product or any typical set of prices for the industry's products. 
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expanded, then, ceteris paribus, we would expect it to be able to com- 
mand relatively large profits if no agreementis reached. Given all these 
facts, however, the actual profit-estimate on which the manager 
decides whether or not to enter an agreement will reflect his skill gua 
manager and his attitudes towards his rivals and the uncertainty that 
the future holds. These attitudes are in part inherited from his 
ancestors, and in part they are the consequence of the character of the 
development of his firm and of the history ofits industry. There is little 
that can be said about a manager's ability to depress the bargaining 
limit of his rival(s), other than that it will reflect his skill as a manager 
and as a negotiator. Ofall the determinants of relative strength that we 
have listed, it is probable that the objective factors and the manager’s 


skill qua manager are the most important, for itis these that will shape 


the outcome if no agreement is reached. Negotiating skill and psycho- 
logical attitudes can achieve more favourable results than the 
objective factors warrant only for so long as all the firms are unwilling 
to submit the hypotheses on which their bargaining limits are based to 


empirical testing. 


16.5 Game Theory and Oligopoly 
In their Theory of Games and Economic Behavior, von Neumann and 


Morgenstern demonstrated the relevance of game theory to the 
description of economic behaviour.? Basically, a game involves a situa- 
tion where the activities of one player affect the welfare, profits, sales, 
etc., of another player, and vice versa. Such games are either co- 
operative or non-co-operative. A co-operative game indicates that collusion 
between the two or more players will be mutually beneficial. Non-co- 
operative games indicate that a game can be played by one player to his 
own best advantage. The benefits received from playing a game are 
called ‘pay-offs’. Clearly, the playing of games, co-operative and non- 
co-operative has, prima facie, a great deal to do with oligopoly where, as 
we have already seen, individual firms may gain by adopting particular 
conflict strategies, or, perhaps, all firms can gain mutually by adopting 
co-operative strategies. 

1 Wwe have not so far considered oligopsony, nor shall we do so. For each of the models 
of an oligopolistic industry that we have examined in this chapter, we can construct a 
similar model of an oligopsonistic industry simply by substituting ‘input’ for ‘product’ 
and ‘buyer’ for ‘seller’ in each of the assumptions that define it. 


2J. von Neumann and O. Morgenstern, Theory of Games and Economic Behavior, 1st ed 
(Princeton University Press, Princeton, 1944; and Wiley, New York, 1964). : 
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After much initial promise, it seems fair to say that the theory of 
games has cast some light on some oligopoly problems, but that, in 
general, its main achievement has been to restate the theorems that 
already exist but in a somewhat more attractive language. We indicate 
beiow the type of analysis and language adopted by game theory. 

It is convenient to contain the discussion to a two-person situation — 
that is, to duopoly. The conflict, we shall assume, is about shares of the 
market. If A increases his share, B must reduce his. A game in which A’s 
gains are B’s losses is called a zero-sum game. Each firm is assumed to 
have variable strategies which it can adopt — packaging, advertising, 
pricing policy, and so on. These strategies can be listed for firm A and 
for firm B in the manner shown in Figure 16.5.1. The ‘cells’ in the table 
are filled with numbers indicating the pay-off to A. B’s pay-off can be 
found by deducting A’s pay-off from the total available pay-off, in this 
case the size of the total market. Thus,’ if A selects strategy 3, and B 
selects strategy 1, A’s pay-off will be g units. Since we are considering , 
market shares, we could take the figure to refer to the percentage of the 
market secured by A. Thus, in this case, A would secure go per cent of 
the market and B would secure 100-90 = 10 per cent. The table in 
Figure 16.5.1 is called a pay-off matrix. i 

8's Strategies 


Yea 
ca 
P= fe 


A's 
Strategies 


Figure 16.5.1 


If we assume that A and B know the relevant pay-offs, we can çon- 
sider which strategy each player will choose. Thus, if A did choose 
strategy Ag it would be best for B to choose counter- 


strategy Bg. The 
question is, of course, what A thinks B will do if he, 


A, selects a par- 
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ticular strategy. This will depend on A’s general outlook. Suppose he 
assumes the worst — that is, that if he selects a strategy, B will counter- 
move in such a way as to minimise A’s gain. In terms of Figure 16.5.1 A 
would believe that his A1 would be countered by Bg. Az would be met 
with B2, and Ag would be met by B3. If A’s highly cautious view deter- 
mines how he plays, he must sélect his strategy by looking at the row 
minima we have noted. The best.he can do is select the strategy which 
gives him the highest of these minima, the maximum of the minima — 
that is, strategy Ag, which, if the worst happens, will secure him go per 
cent of the market. Such a rule is called ‘maximin’. 

Now consider B. In his case the higher the number in the pay-off 
matrix cells, the worse off he is since numbers indicate A’s gains. If he 
adopts a maximin strategy, he will proceed as follows. If he chooses 
B1, he will assume A will select Ag. IfB chooses Bz, he assumes A selects 
Ag, and if B chooses Bg he assumes A will select A2. In each case he 
assumes the worst. If he chooses between these strategies he selects, 
because of the way the table is presented, the lowest of the column 
maxima — that is he selects strategy Bg. His policy is called ‘minimax’. 

A’s maximin strategy is Ag and B’s minimax strategy is Bg. But A’s 
pay-off from Ag is not what B expects A to gain if he, B, selects his 
minimax strategy Bg. On his minimax rule, B expects A to select Ag if 
he, B; selects Bg. This lack of coincidence of expectations means there 
is no equilibrium point. What happens in this situation is uncertain. Both 
players may stick.to their original strategies and tolerate whatever the 
outcome is: or they may switch strategies if they foresee the problem. 
One possibility is that the players will select mixed strategies. Basically 
what, happens is that players select strategies at random, perhaps 
tossing a coin or a dice to see which strategy he will select. In our exam- 
ple, A may have a dice with A1 marked on one side, A2 on two sides, 
and Ag on the remaining three sides. This would mean that A1 has a 
probability of 1/6 of being selected, Az has a probability of 1/3, and Ag 
a probability of 1/2. Without detailing the proof, it can be shown that 
the employment of these mixed strategies will lead to an equilibrium, 
Since two person zero-sum games that do not require mixed strategies 
have an equilibrium point, all two-person zero-sum games have an 
equilibrium. 

To illustrate the idea of an equilibrium, consider Figure 16.5.2. A 
pay-off matrix is shown there in which there is an equilibrium, A's 
procedure is as follows: Ag is assumed to be countered by B3; Ae b 
B3; and Ag by B3. Hence maximin requires that A selects A 3. Now ts 
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sider B’s strategy. B1 will, B assumes, be countered by A8; B2 by A3 and 
B3 by A3. B must therefore select the minimax, which is B3. In this case, 
A’s maximin and B’s minimax converge on A3, Bg. Hence there is an 
equilibrium point, or, as it is frequently called, a saddle point. 


8's Strategies 


A's 
Strategies 


Figure 16.5.2 


Notice that a zero-sum game contains no incentive to co-operation 
between players, simply because A’s gain is B’s loss. Indeed, such 
games are sometimes called non-co-operative games. We can indicate the 
gains from co-operation is a non-zero-sum game by looking at Figure 
16.5.3. To make things simple we assume only two strategies for A and 
B. Since the game is non-zero-sum we must also indicate B’s gains 
explicitly. This is done by showing the gains to A first and then the 
gains to B, in each cell, so that cell A1, Bı means that this combination 
of strategies yields A a return of g and B a return of 5. It is not a zero- 
sim game siuce the paired elements in each cell do not add up tọ the 
same total. Now, A is certain to select Ag since ityields him 6 if B selects 


Bi and 1 if B selects Bo, This is better than the outcome if A selects A1. B 
selects Bz because it promi: 


selects. Hence, actin 


: fale n of each player compared to A2, B2. What 
is required is co-operation. A co liti p 2 
them to A1, B1 so that both ea EnA and B would move 

This example, simple tho 


z As s ugh it is, refle 
economic activity. Acting i 


i cts a basic characteristic of 
n their own self-interest, individuals will 
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frequently bring about a situation which, while possibly ‘satisfactory’ 
to each individual, is not the best that can be achieved. If this is correct 
it has fundamental implications for the operation of economies: a free 
market system, for example, rests upon the idea that self-interestshould 
be permitted to regulate the economic system. But it is clearly con- 
ceivable that such a system will not maximise economic welfare: 
further gains can be secured by co-operation, trust, mutual agreement 
and understanding. Of course, co-operation will not be voluntary ina 
world of self-interested individuals unless each can be sure that co- 
operation will secure higher private gains than by non-co-operation. 


B's Strategies 


7 
es 
be 


Figure 16.5-3 
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A's 
Strategies 


In Figure 16.5.3 higher personal gains are secured by each player by 
moving to A1, B1. In fact, the joint gain there is‘8 units compared to 
only 3 units in the initial ‘equilibrium’. These 8 units could be shared 
equally, 4 and 4, or in some other way, in order to secure the move. 
Thus, if the shares remain as shown in the first cell, A would gain 2 
units (g—1) and B would gain g units (5-2). To induce A to move, B may 
have to offer a little more than the 2 units 4 will gain, even though A 
starts at a lower total. Perhaps A will argue that it is ‘unfair’ if the move 
secures 2 for him but g for B. Itis still to B’s advantage to offer A a bribe 
in addition to A’s automatic gains. If he gives him one-half of one unit 
for example, the result will be A = 34, B = 44. The precise outcome will 
depend on bargaining strength and the type of rule adopted (equal 
gains, parity in the final total, improvement of relative position of one 
party to another, and so on). Various attempts have been made to 
derive ‘fair’ solutions, but their detail is beyond the scope of this 
book.! ; 
| 


' See J. F. Nash, ‘The Bargaining Problem’, Econometrica, Apr. 1950; and the same 
author's ‘Two-Person Co-operative Games’, Econometrica, Jan. 1963. 
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Bilateral M onopoly 


17.0 Price-Taker Context . 

Bilateral monopoly exists when one buyer faces one seller. We shall 
take barter between two parties as our prototype of this market struc- 
ture. Let us suppose that (a) ‘A has . . . a basket of apples, B a basket of 
nuts’, and that ‘A wants some nuts, B wants some apples’ ;? (b) all A’s 
apples, and all B’s nuts, are homogeneous; (c) we are given the in- 
difference maps of A and B; and (d) each party seeks to maximise his 
satisfaction. The consequences of these assumptions are illustrated in 
Figure 17.0.1. A’s indifference map is drawn in diagram (a) and this 


o' 


Z 
Apples Apples 


(c) 


(6) 
Figure 17.0.1 


shows A’s tastes for apples and nuts and his preferences as between 
different combinations of them. A’s basket contains OR apples, and the 
indifference curve A, on which R lies divides all combinations of nuts 
and apples which A would prefer to OR apples from those he would 
deem less attractive. Similarly, the indifference curve B, in diagram (b) 
illustrates B’s bargaining limit, for he will not trade with A unless it 
leads to a combination of nuts and apples which he prefers to any com- 


1 A. Marshall, Principles of Economics, 8th ed. (Macmillan, London, 1947) App. F, p. 791- 
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bination lying on B,. In diagram (c), B’s indifference map, after having 
been rotated anti-clockwise through 180°, is superimposed on A’s: OZ 
(= OR) shows the number of apples in A’s basket and O’Z (= OS) the 
number of nuts in B’s basket. A and B will only be willing to trade with 
one another if as a result of trade each is left with a combination of nuts 
and apples that lies within the area bounded by A, and B, in diagram 
(c). 

The assumptions that we have made so far are not sufficient to 
enable us to decide what quantities of nuts and apples will be 
exchanged.! They merely tell us that the point denoting these quan- 
tities must lie within the area enclosed by A, and B, in diagram (c). If we 
wish to narrow the range of possible outcomes in this example of 
barter exchange, we must make some assumption about the market 
behaviour of A and B. We shall suppose initially that A and B do not 
enter into explicit negotiations with each other in pursuit ofa mutually 
acceptable solution. In this section we shall explore the consequences 
of assuming that both A and B are price-takers. In Section 17.1 we con- 
sider the effects when A (or B) is a price-maker and B (or A) a price- 
taker; and then what happens when both A and B try to be price- 
makers. When that has been done, we shall illustrate the process of 
negotiation and describe its probable consequences. 

The assumption that A and B are price-takers may be stated in other 
words: we may say that each is a quantity-adjuster, or that each 
behaves as if he were a pure competitor. The consequences of this 
assumption are illustrated in Figure 17.0.2. The indifference map of A 
is drawn in diagram (a). The slope of the straight lines radiating from R 
illustrate alternative prices for apples in terms of nuts: it is in fact the 
terms of trade between apples and nuts. If A could buy OL/OR nuts for 
each apple, he would maximise his satisfaction by selling CR apples for 
OD nuts and thus acquiring the combination of apples and nuts 
denoted by the point P at which the price-line RL is a tangent to one of 
his indifference curves. When all points such as P are joined together, 
we have the curve RR’, which is A’s price-consumption or offer curve. 
The RR’-curve shows us the quantity of apples that A would be willing 
to sell at each rate of exchange between nuts and apples. The SS’-curve 

! Once the quantities are known, the price of apples in terms of nuts, or of nuts in 
terms of apples, is known also. The price of apples interms of nuts will be the number of 
nuts that will be exchanged for one apple, and this will be equal to the quantity of nuts 
that B sells (A buys) divided by the number of apples that Bbuys (A sells). Similarly the 
price of nuts in terms of apples will be equal to the quantity of apples divided by the 
quantity of nuts. 
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in diagram (b) is derived ina similar way, and has a similar meaning. In 
diagram (c), (a) and (6) have been superimposed on one another. The 
p quantities of nuts and apples that will be exchanged and the rate at 
which they will be exchanged are implicitin the point V where the offer 
curves intersect: the price of apples in terms of nuts is shown by the 
slope of ZV, and at this price A will sell ZE apples for OF nuts, and B 
will sell ZH nuts for O'G apples. This represents an equilibrium posi- 
tion, for OF = ZH and ZE = O'G — that is, the planned purchases and 
sales of each commodity are the same. This model of bilateral 
monopoly is analogous to the simple Cournot model of oligopoly 
s which we described in Section 16.1: the offer curves are the analogues 
of the reaction curves, and our model enjoys the same advantages and 
suffers from the same defects as the Cournot model. 


Apples 
tb) 


Figure 17.0.2 


The equilibrium denoted by V in diagram (c) of Figure 17.0.2 can be 
illustrated in terms of demand and supply analysis. In Figure 17.0.3, 
we measure the rate of exchange between nuts and apples on the ver- 
tical axis, and the quantity of apples demanded and supplied on the 
horizontal axis. Implicit in the RR’-curve in Figure 17.0.2, there is a 
relationship between the rate of exchange and the number of apples 
that A would be willing to supply, and this relationship is shown 
explicitly by the SS-curve in Figure 17.0.3. Similarly, DD is the demand 
curve for apples and it is derived from the Ss’ 
The price of apples in terms of nuts will tend 
of ZV in Figure 17.0.2), and the quantity 
demanded and supplied at this price will be O 
17.0.2. 


-curve in Figure 17.0.2. 
towards OP (= the slope 

of apples that will be 
Q(= ZE or O'G in Figure 
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Price of apples in terms of nuts :nuts per apple 


(a) Q 
Quantity of apples demanded and supplied 


Figure 17.0.3 


17-1 Price-Maker context 
We shall next suppose that A is a price-maker and B a price-taker: that 


is, that A behaves as if he were a monopolist for apples and a monop- 
sonist for nuts and B as if he were a pure competitor, or that A acts 
‘conjecturally’ and B ‘autonomously’. The consequences of this 
assumption are illustrated in Figure 17.1.1. The ZA, and ZB, curves 
have the same meaning as in the preceding figures, and ZS’ is B’s offer 
curve. If A knows the quantity of nuts that B will sell (or the quantity of 
apples that B will demand) at each rate of exchange which he (A) might 
fix,' he will choose that exchange rate which promises him maximum 
utility. This is shown in the figure by the slope of the line ZLS 
where L, is the point at which B’s offer curve is tangential to one of A’s 
indifference curves. The equilibrium price of apples in terms of nuts 
willbe UL,/UZ, and at this price A, the monopolist, will plan to sell uz 
apples; alternatively, we may say that the equilibrium price of nuts in 
terms of apples will be UZ/ULa and that at this price A, the monop- 
sonist, will plan to buy OJ nuts. It is apparent that this model is 


' That is, if A knows B’s offer curve. 
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analogous to that in which A acts (and is allowed by B to act) as the 
output-leader (see Section 16.2), and it has similar merits and defects. 

The information portrayed in Figure 17.1.1 can be represented in 
terms of demand and supply analysis. In Figure 17.1.2(a), DD is B’s de- 
mand curve for A’s apples and it is derived from B’s offer curve; SS is 
A's ‘marginal cost’ curve for apples and it is obtained from the ZR’- 
curve in Figure 17.0.9(c). Since A acts asa monopolist, his equilibrium 
will be impiicit in the point £ at which the marginal revenue curve cor- 
responding to DD cuts SS—i.e. A will plan to sell OC apples ata price of 
OD nuts per apple. The price OD is equal to UL,/UZ and OC is the same 
as UZ in Figure 17.1.1. In Figure 17.1.2(b), the equilibrium of A qua 
monopsonist is shown: on the vertical axis, we measure the price of 
nuts in terms of apples, and on the horizontal axis, the planned 
purchases by A of nuts. In diagram (b), the S’S’-curve gives the same in- 
formation as the DD-curve in (a), and the D'D'-curve in (b) cor- 
responds to the SS-curve in (a). If A acts as a monopsonist, his . 
equilibrium will be implicit in the point H, where the marginal curve 
corresponding to S'S’ cuts D'D’. A will plan to buy OF nuts ata price of 
OG per nut. 


Nuts 


Apples 


Figure 17.1.1 
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OG is equal to UZ/UL, in Figure 17.2.1 and to 1/OD in Figure 17.1.2(a) 
and OF-is the same as OJ (or ZN) in Figure 17.1.1. Next, we shall 
assume that both A and B try to be price-makers: that is, that A acts as a 
monopolist for apples and as a monopsonist for nuts, and that B acts 
as a monopolist for nuts and as a monopsonist for apples, or that A 
behaves conjecturally believing that 8 will act autonomously, and that 


7 MSP 


ag i 5 
ze $È 
OG -n 
eS 28 
že ES 
€ E 
E} 2 
a 2 
2 5 

8 
: 3 
2 a 
a . 

o C o F 
Planned sales of apples by 4 Planned purchases of nuts by 4 
(a) (b) 
Figure 17.1.2 


B behaves conjecturally believing that A will act autonomously. The 
consequences of this assumption are portrayed in Figure 17.1.3. ZR’ 
and ZS’ are the offer curves of A and B respectively. Knowing B’s offer 
curve, A will plan to exchange the quantities implicit in L, (where ZS’ 
touches one of A’s indifference curves) by fixing the rate of exchange at 
UL,/UZ; knowing A’s offer curve, B will plan to exchange the quan- 
tities implicit in L, (at which ZR’ is tangential to one of B’s indifference 
curves) by fixing the rate of exchange at U’L,/U’Z. In this model, it is 
clear that no equilibrium will be reached. The hypothesis that A (or B) 
makes about B’s (or A’s) behaviour will be proved wrong as soon as itis 
tested, and the assumptions by which our model is defined do not help 
us to identify what new hypothesis each party to the barter exchange 
will choose. The analogy between this model and the model of duo- 
poly in which each firmaspires to output-leadership (see Section 16.2) is 
apparent. rape 

Thesinformation contained in Figure 17.1.3 may be represented 
with the aid of demand and supply curves and their derivatives, In 
Figure 17.1.4, the DD- and SS-curves have the same meaning as in 
Figure 17.1.2(a). The expected marginal revenue curve of A, the 
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monopolist for apples, is shown by MR; we shall call the MSP-curve, 
which is the marginal curve corresponding to SS, the marginal supply 
price curve of B, the monopsonist for apples. The monopolist A will 
plan to sell OD apples at a price of OC nuts per apple; OD. is equal to 
UZ in Figure 17.1.3, and OC to UL,/UZ. The monopsonist B will plan to 
buy OF apples at a price of OE nuts per apple; OF is the same as U’Z in 
Figure 17.1.3 and OE is equal to U'L,/U'Z. We can say no more than 
that the rate of exchange will lie somewhere between OF and OC, and 
that the quantity of apples exchanged for nuts will lie between OF and 
OD. 


Nuts 


Apples 


Figure 17.1.3 


Finally, we shall assume that A and B have decided to agree upon a 
rate of exchange by negotiating with one another. Let us suppose that 
each party knows the indifference map of the other, so that each is 
aware that the quantities exchanged must be denoted by a poing lying 
within the area bounded by ZA, and ZB, in Figure 17.1.5. Letus further 
suppose that A opens the negotiations by offering to sell B LZ apples in 
return for LP, nuts. It will be clear to both A and B that each of them 


Bilateral Monopoly 351 


can increase his satisfaction by moving north-westwards from P, 
within the envelope created by the indifference curves that cut one 
another at P}. If they move to P;, for example, each will still be able to 
enhance his satisfaction by moving north-westwards within the 
envelope created by the indifference curves that have one of their 
points of intersection at P}. And so on, for if they start from any point 


Price of apples in terms of nuts:nuts per apple 
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Figure 17-1.4 


near Z (Q), it will always pay 4 and B to increase (decrease) the quan- 
tities of apples and nuts that they exchange until some such point as C 
is reached, at which one of A’s indifference curves is tangential to one 
of B’s. The point C denotes a possible equilibrium position, for once it 
is reached, any movement away from it in any direction will reduce the 
satisfaction that is enjoyed by at least one of the parties. There will, 
however, be an infinite number of points such as C, and the one which 
is actually reached will depend on the point from which the 
negotiations begin and on the precise direction in which A and B move 
from it as the negotiations proceed. All these points will lie on the 
curve XY, which is called the contract curve. If we start from any point on 
the contract curve, a movement away from the curve in any direction 
will reduce the utility of both A and B, and a movement along XY will 
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increase the satisfaction of A (or B) and reduce that of B (or A). Of all 
the solutions that lie on XY, A will prefer that denoted by Y, for that 
promises him the maximum maximorum of utility, and he will not accept 
any solution lower than that shown by X; B will prefer that denoted by 
X, and he will not be willing to trade if the quantities of nuts and apples 
that are to be exchanged both fall short of the quantities denoted by Y. 
The contract curve is thus the locus of all possible outcomes of the 
negotiations and its length illustrates the range within which 
bargaining must take place. But no actual solution is evident, in- 
dicating a considerable element of indeterminancy in. bilateral- 
monopoly situations. 
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Figure 17.1.5 


We add little of substance to either our analyses or the conclusions 
we have drawn from them if we take other examples of bilateral 
monopoly. If we suppose, for example, that A is an employers’ federa- 
tion and B a trade union, we can develop a succession of models 
similar to those we have examined above, and we shall find that each 
yields the same kind of solution. If there is 


collective bargaining 
between A and B to help to determine the wag 


e-rate, then, as in the 


Bilateral Monopoly 353 


previous paragraph, we can narrow the range of possible outcomes to 
those lying on some such line as XY; and the extent of the range will 
depend on the positions of X and Y — that is, the minimum acceptable 
solutions of A and B respectively — and these will depend on who or 
what A and B represent. We may say that the precise terms of the agree- 
ment will reflect the relative strengths of the negotiators. 
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18.0 Introduction 

It should be clear from the previous chapters that the resources of an 
economy can be allocated in a near-infinite number of ways. Strictly, 
‘positive’ economics concerns itself only with factual statements about 
the effects of one allocation rather than another. It makes no attempt 
to evaluate different allocations in terms of criteria of what is good or 
bad. The function of evaluating allocations is reserved for ‘normative’ 
economics, more popularly called welfare economics. 

Now, clearly, what constitutes a good or bad allocation of resources 
depends on our selected criteria for goodness or badness. A good 
allocation might be one which makes people in a certain class or in- 
come group feel happier regardless of whether people outside that 
group feel happy with the allocation or not. Orit might be an alloca- 
tion which improves the happiness of at least some people and does 
not deteriorate the happiness of anyone else. Various rules can be 
proposed. These rules are built into a social objective function, or, as it is 
more commonly called, a social welfare function. It must be made ab- 
solutely clear that no one social welfare function is better than any 
other unless we all have some agreed criteria by which to choose 
between such functions. Since people do disagree about what con- 
stitutes good and bad, the social welfare function used in practice is 
most likely to be some compromise between competing groups, con- 
taining large elements of ‘social contract’ whereby A inhibits some of 
his desires (because they are harmful to B) provided B does the same. 
At the very worst, there might be as many social welfare functions as 
there are individuals in society, each one with his or her particular view 
of how resources are ‘best’ allocated.! 


! For this approach see I. M. D. Little, ‘Social Choice and Individual Values’, Journal of 
Political Economy, Oct. 1952. 
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Having denied the strict possibility of a unique social welfare func- 
tion, the remainder of this chapter is none the less concerned with a 
specific approach to normative economics. This approach is usually 
termed ‘Paretian’ because its origins stem from some of the writings of 
Vilfredo Pareto. The prefix is somewhat ill-advised now, since, in the 
first place, only some of Pareto’s views are implicit in the approach 
currently widely used, and, second, those views have been substan- 
tially modified in an attempt to overcome an obvious difficulty in the 
initial approach. However, Paretian welfare economics tends to un- 
derlie not just the theory of normative resource allocation, but also its 
practice. Here, then, is one very good reason for looking at the under- 
pinnings of Paretian welfare theory — it is actually used (its current 
guise is called cost-benefit analysis!) and we should understand how it in- 
fluences decisions. Our immediate task is to introduce a number of 
concepts and then show how they are combined to make up the theory 
of welfare economics as it is conventionally understood. 


18.1 Consumer’s Surplus: The Concept 
The first concept we shall need is that of consumer's surplus. The general 
idea of consumer's surplus (CS) is easily conceived. If we look at the 
normal demand curves derived in Chapter 2 we see that they slope 
down from left to right. The forces of supply and demand will generate 
some equilibrium price for the commodity in question, call itp. Now if 
price was below J, the consumer would purchase more of the com- 
modity. This is what the demand curve tells us. If the price is above p 
the consumer would still buy some of the commodity, however. 
Therefore, for these initial units we can conclude: that the consumer 
was willing to pay more than the ruling market price. There is a sense 
then in which he gets something for nothing — he is paying less than he 
is willing to pay. The last unit he buys also costs him  butit is only just 
valued at this amount by the consumer. He buys no more because J is 
too high a price for the extra units when compared to his personal 
valuation. j 

Now, if we look at the consumer’s purchases in terms of the costs 
and benefits to him we observe the following. First, he has paid out 
some sum of money f . ž where x is the quantity purchased at price J. 
We can think of this as a loss to the consumer. Second, he must value 


' See A. Dasgupta and D. W. Pearce, Cost-Benefit Analysis: Theory and Practice (Mac- 
millan, London, 1972). 
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the quantity he purchases at least at p . x since we know that the last unit 
he buys is worth just p to him. We can argue, therefore, that his benefits 
from consumption at least offset his costs. (Indeed, if they did not our 
consumer would not be ‘rational’ in the sense described in Chapter 1. 
Our conclusion so far should not, therefore, be at all surprising.) 
Third, we know that the initial units purchased by the consumer were 
valued more highly than the price actually paid. Thus, there is some 
excess benefit, which we have called ‘consumer’s surplus’, which we 
need to add in if we are calculating the individual cost-benefit picture 
for the consumer. What we have now shown is that consumer’s sur- 
plus, if it can be measured, provides an indicator of the net benefits to 
the consumer of purchasing the quantity he does purchase. 

If we can sustain this argument, it is obviously going to have impor- 
tant implications. Suppose, for example, that we can calculate the 
change in consumer’s surplus arising from some policy change — say 
the withdrawal or introduction of some good, or a price change in a 
good due to a tariff, or a tax, or an expansion of supply. Then our 
simple analysis so far would suggest that we can calculate the net benefits 
to individual consumers of such policy changes. Such an approach 
would indeed provide a clear-cut indicator of the ‘worth’ of any policy 
as far as each individual consumer is concerned. If, as a next step, we 
could find some way of adding up these individual net benefits (or 
losses) we would have an indicator of social net benefits. 

We have effectively prejudged the issue because so-called ‘Paretian’ 
welfare economics does in fact do exactly what we have suggested 
above — it attempts to measure CS and to aggregate gains and losses in 
CS to provide, at best, a unique indicator of the social net benefits 
arising from a policy change. Obviously then, we need to investigate 


the concept of consumer’s surplus and the way in which aggregation is 
suggested. ` 


18.2 Consumer’s Surplus: The Marshallian Approach 


` First, we return to the equation of equilibrium for the individual con- 
sumer. This was given in Chapter 1 as : 


and this can be rewritten 


PRS, „= ŻA% (a) 
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since —Ax,/Ax, is the slope of the indifference curve. Now points on the 
same indifference curve are of equal utility, by definition. In Figure 
18.2.1 this means that utility levels at points A and B are equal. 


% 


Figure 18.2.1 


The move from A to B is made up ofa loss of x, and a gain in x, so that 


we can write 
— Ax, . dU, + Ax, . dU, =0 


or Ax, . dU, = Ax, . dU, (2) 
utility that occurs. All that equation 
due to the small change in x, must 
ll change in ™, and.this is self- 
nd B are on the same in- 


where dU refers to the change in 
(2) says is that the utility change 
equal the utility change due to a sma 
evident when we remember that points Aa 


ine ee of equation (2) in equation (1) we obtain: 
-hı -dUi =p: dU. 
Further rearrangement gives : 


Now suppose we make good 2 ‘all other goods’ (i.e. income). We 
shall find ER a useful manoeuvre since it will eventually enable us to 
define consumer’s surplus in terms ofmoney income. Instead ofp, and 
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dU, we now write p, and dU, and equation (3) becomes 


dU; (4) 


The notation py means, effectively, ‘the price of income’ or ‘the price of 
money’. But Y is in fact the numéraire: it is the ‘commodity’ whose price 
is set equal to unity such that all other prices (p, in this case) are 
expressed in terms of it. Consequently we have py = 1. Equation (4) is 
now considerably simplified to 


Seid 

dU, dU, 
or —dU,=p,.dU, (5) 
-W ) 
or au,” (5a 


The notation dU, needs a little explanation. Just as dU, refers to the 
extra utility gained from a small increment in the amount of good 1 — 
the marginal utility of good 1 — so dU, is the marginal utility of income. 
We can now begin to relate equation (5) to the measurement of con- 
sumer’s surplus. The implication of equation (5) is that the extra utility 
gained by the consumer from increasing the amount of a good is 
related directly to its price. In Figure 18.2.2 this would imply that the 
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points on the demand curve are some sort of indicator of utility. Thus at A 
we could conclude that the consumer’s marginal utility of the A-th unit 
of the good in question is related in some way to the price p,. Similarly, 
Ps would be some sort of indicator (we have not yet said whether it will 
be accurate) of the marginal utility of the B-th unit, and so on. If the 
consumer settles at C because pe is the market price, it follows that his 
net benefits (his consumer’s surplus) are related in some way to the 
area NCP. Similarly, if the price fell to pp we could say that the extra 
consumer’s surplus is related to the ‘arrow-head’ area PePpDC. 

However, we have said nothing about the marginal utility of in- 
come, If equation (5) showed an equivalence between dU, and pı, our 
preceding remarks about the relationship between the areas under the 
demand curve and net benefits to the consumer could have been inter- 
preted more rigorously. We could in fact have equated net benefits (con- 
sumer’s surplus) with areas under the demand curve. 

But as we move down the demand curve in Figure 18.2.2, the con- 
sumer’s real income changes because of the income effect of the price 
change. Or, at least, it will do as long as our demand curve is of the 
general ‘Marshallian’ type derived in Chapter 2. It will be remembered 
that the significant factor about that curve was that it incorporated 
both the substitution and income effects of a price change. But if real 
income changes as we move down the demand curve, ae the 
marginal utility of income will also change. And this mao E a 
variable element into our attempt to measure consumer s surplus by 
areas under the demand curve. We can offer the interim conclusion 
then that areas under Marshallian demand curves do not anes con 
sumer’s surplus, at least not accurately. In aa we mig} tbe 
prepared to accept that some error 1S involved an at the error is not 
substantial, but this would bea matter of judgement. Af 

Or, if the marginal utility of income was constant a e o me 
amount of x, bought, we would have a ie ie rel aap ip 
between price and dU; such that areas under eman ae ha e 
proportionally related to consume? s surplus an igrps o Poy. 

Having stated the problem, the escapes from x should be a self- 
evident. The trouble arises because of the fact that K S ERS 
incorporated into the Marshallian demand cuv orbe simple pouition 
is to E the income effect, which has the effect of making the 
marginal utility of income constant. Marshall s own approach was to 
eliminate the income effect by assuming vertically parallel indifference 
curves (see Section 2.8). The Marshallian measure of consumer’s sur- 
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plus in a context of vertically parallel indifference curves is shown 
below in Figure 18.2.3. 

By drawing the indifference curves vertically parallel we establish 
that PRS,,,y at A is equal to PRS, y at B. (Figure 18.2.3 can be com- 
pared to Figure 2.8.2 where the vertical axis is x, and the indifference 


Normative Price Theory 361 


curves are vertically parallel.) Any increase in money-income in Figure 
18.2.3 shifts the consumer’s position in such a way that more ¥ is con- 
sumed but the same amount of x, is consumed. A change in the price of 
x, will alter the amounts of both Y and x, consumed. Thus a change in 
the price of x, may move the consumer from A to C in Figure 18.2.3. 
Note that the slope of the budget line in this particular case is the price 
of x,. This is because py has, by definition, been set equal to unity.’ 
So far then, we have an initial consumer equilibrium at A, and anew 
equilibrium at C after a price fall in good 1. AtA the consumer buys an 
amount x, at a price given by the distance AD.? To calculate the con- 
sumer’s surplus attached to situation A we need to know what the 
maximum amount is that the consumer would be willing to pay in 
order to avoid going without good 1 altogether. We assume in this 
respect that the consumer is able to go without good 1.’ Given the 
budget line through A, going without good 1 would mean moving to 
situation E which is on a lower indifference curve. Hence we can re- 
phrase our question as: ‘what sum of money is the consumer willing to 
pay to remain at A rather than move to situation E? Now E is in- 
different to F at which the same amount of x, as at A is bought. Accor- 
dingly, the consumer should be willing to pay any amount up to, but 
no greater than, DF in order to stay at A. We now have all Welnesd to 


measure consumer's surplus in this context. 
DF is the maximum sum the consumer is willing to pay to stay at A. 


DA is the sum he actually pays to secure A. 
Hence DF — DA = AF is his consumer $ surplus. 


We can relate the measure AF to an area beneath the demand curve 


ast ` ortically parallel, PRS,,, yatA = PRS, y at B, by defini- 
Ifthe indifference emy ae a B. But we know that py = 1, dU, is the same at 
ARIF EA URE ay al d the quantity of x, has not therefore changed), 
S N 
quae & ee atl oh ‘and B. U must be the same at fe ae at A. 
1 R e ofthe budgetline is given by the price of good 1. Ifwe treat 
m 3 


2 + given by the distance AD ere 
liana ES p eoe e Yi be some combination of Y and x, which includes 
ich in tur! 


1 s iously means that our indifference curves cut the vertical 
Ae amo oha pe i oe aor doa apei ern hole 
curves will not cut the axesand the above analysis OES) fe apply. Iherea ay ould'not 
assume that indispensable goods are insigni ATTIE A Dit ates can do without 
others cannot. Since consumer surplus analysis isjorten applied to situations where 
people are required or asked 19 Bo aues By ee R cca AJET 
personal commodity, itis very prope to ques ‘ ys! : n prima facie 
applicable in many situations. 
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derived from the indifference map in Figure 18.2.3. The demand curve 
shown is derived directly from the slopes of the budget lines in the up- 
per part of the figure because, as we saw, these slopes were 
definitionally equal to the price of good 1. The distance AD in the up- 
per diagram is therefore equal to Op,.iX,, in the lower diagram. 
Similarly, CG = Op,Cx,,. The surplus at A is AF in the upper diagram, 
equal to the dark shaded area in the lower diagram. The surplus at C is 
CH, equal to the dark plus light shaded areas in the lower diagram. 
The change in consumer surplus is the light shaded area in the lower 
diagram, equal to CH — AF in the upper diagram.! 
To sum up so far, we have established two propositions: 

(i) the measurement of consumer’s surplus is ambiguous if the de- 
mand curve is ‘Marshallian’ in the sense of including both in- 
come and substitution effects; 

- (ii) the area under a (true) ‘Marshallian’ demand curve is an unam- 
biguous measure of consumer’s surplus, where the demand 
curve is derived from an indifference map containing vertically 
parallel indifference curves. 

Marshall’s case, as we have shown it, requires the marginal utility of 

income to be held constant. As the demand curve derived from the ver- 


tically parallel set of indifference curves shows, this is implied by 
holding real income constant. 


18.3 Hicks’s Four Measures of Con 
The last section concluded tha 
sumer’s surplus was unambi 
tained the unlikely Property 
to consider what the measu 


sumer’s Surplus 

t the Marshallian measure of con- 
guous only if the indifference map con- 
of being vertically parallel. We now need 
re of consumer’s surplus might be if the 


' Proofs of these equivalences are tedious. 
Winch, Analytical Welfare Economics (Pen, 


Surpluses’, Review of Economic Studies, 1944, although í 
criticism made by A. M. Henderson of Hicks’s ori igh even this 
Value and Capital. Alternatively, to avoid the 
teresting though these are, the student should z ar 
Theory (O.U.P., London, 1956) ch. 8. consult J. R. Hicks, Revision of Demand 


_- maximum sum of money wh 
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sumer. A move in the budget line from H, to H, indicates a fall in the 
price of x,. H is drawn parallel to H, and H; is drawn parallel to 1. 
The consumer is initially in equilibrium at X. His new equilibrium is Y. 
Utility has increased and we need a measure of this increased net 
benefit to the consumer. Hicks first defined a compensating variation (CV) 
as a sum of money which when paid or received would leave the con- 
sumer in his initial welfare situation. In Figure 18.3.1, for example, the 
consumer benefits by moving from X to Y. We can then argue that the 
consumer should be willing to pay some sum of money to secure the 
benefits of buying at the lower price of x,. In Figure 18.3.1 this sum'of 


Y 


EV, 


CVp 


Figure 18.3.1 


y CV; (the subscript F reminds us that we are 
f a price fall, of convenience), CV; is the 
ich the consumer would be willing to pay 
tion Y. This is because, if he reaches Y, payment of CV; 
he lower budget line H, andat position W where he 
is as well off as he was at X. Notice that the consumer is free to change 
the quantity that he buys in the sense that he moves trom Y to W by 
making the compensating payment. We shall need a different measure 


if the consumer is constrained to buy at the new position Y. Accord- 


money will be given b 
analysing it in terms oO! 


to get to posi 
would put him ont 


364 Price Theory 


ty he buys. Second, we have CV;.9 which is the quantity compensating 


Z is achieved only if (a) compensation is paid; (b) the price | 


unaltered. Hence EV, can be thought of as the minimum c 


annot. The 
his sense. It 
nstrained to 
XK to get to 


EV, measure introduced so far is clearly unconstrained in t 
is the price equivalent variation (EV, wp). If the consumer is co 
buy his initial amount of x,, he will require an amount 
the higher indifference curve achieved bythe price fall, and ifhe iscon- 
strained to consume his initial quantities, the consumer would require 
XK in compensation. E Vro is therefore the quantity equivalent variation. 

In terms of Figure 18.3.1 we have four measures of consumer’s sur- 
Plus for a price fall. These are: 


CV.» = price compensating variation; : SA 
Vr a= quantity compensating variation =distance YM; 
F, = price equivalent variation; - ‘ 
Fe = quantity equivalent variation = distance XK. 
We can easily reverse the 


Picture and consider a price rise. Consider the 
move from H, to A, in Fj 


Bure 18.3.1. This is a move from Y to X. Sup- 
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pose we look for just the price compensating variation. This will be a 
sum of money required by the consumer to compensate him for 
suffering the effects of the price rise, which sum, if received, would put 
him back on his initially higher indifference curve. In Figure 18.3.1 
this will be the sum of money shown by EV; since this will return the 
consumer to the higher indifference curve, though at Z instead of Y. 
Consequently we have the equation 
EV yp = CVpp 


that is, the price equivalent variation for a price fall is equal to the price 


compensating variation for a price rise. 
Similar analysis would show that 


EVpp = CV rp 
EVr a= CV 
EVr.o= CVR.o. 


It follows that, although there are four measures of surplus for a 
price fall and four for a price rise, these equivalences reduce the total 
number of surpluses to four over all. 

Figure 18.3.2 illustrates these four measures and the ordinary 
Marshallian measure on one figure. Curve Dg is the Hicksian compen- - 
sated demand curve derived from looking at the substitution effects on 
the lower indifference curve in Figure 18.3.1. It is, in fact, the Hicksian 
compensated demand curve we introduced in Chapter 2. D}, on the 
other hand, is the Hicksian compensated demand curve derived from 
looking at the substitution effects on the upper indifference curve in 
Figure 18.3.1 —€.g. by looking at moves such as that from Z to Y. The 
reasoning is entirely analogous to that used for the previously analysed 
compensated demand curve. D,, is the ordinary Marshallian demand 

curve including both income and substitution effects. 
The relevant correspondences are then 


(a) CVpp=P,.P,.D.B.- that is, the change in the price com- 
pensating variation because of the price fall is measured by the change 
in the area under the Hicksian compensated demand curve D}. 

(b) EVpp =P +P, B.C. that is, the change in the price 
equivalent variation because of the price fall is measured by the change 
in the area under the Hicksian compensated demand curve Dj. 

(c) Area P,.P,.E.B.=the change in the area under the 
‘Marshallian’ demand curve and this is the ambiguous measure of 
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consumer’s surplus introduced earlier, 

(d) CVp.9=P,.P,.D.B—DEF =CV,p— DEF. 

(e) EVeqg=P,.P,.E.C.+ABC=EV,»+ ABC. 
These results suggest that, first, EV will be 
fall (and vice versa for a price rise). Secon: 
will not coincide with any of Hicks’s four 
income effect (vertically parallel indiffer 
the three demand curves in Figure 1 


greater than CV for a price 
d, the Marshallian measure 
measures unless there isa zero 
ence curves), in which case all 
8.3.2 will coincide and the 


Figure 18.3.9 A 
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Marshallian measure will be unambiguous. Third, the quantity com- 
pensatinig variation will be less than the price compensating variation 
or a price fall. Fourth, the price equivalent variation will be less than 
the quantity equivalent variation for a price fall. 

Notice that all the preceding analysis in this section has been in 
terms of a price change. Clearly, practical examples will existin which 
consumers have to forgo or be introduced to a commodity. That is, 
we should analyse the situation for introduction or removal of acom-. 


Modity. Figure 18.3-3 shows how this is done. The new commodity, or ` 


the commodity to be remov 
Vertical axis is again income. The 
oo he consumes some money i 
B renge curve 1. Then the commo 
On a higher indifference curve. 


ed, is measured on the horizontal axis. The 
consumer is assumed initially to beat 
ncome but none of x,,! Heison in- 
dity is introduced and he moves to 


(2) 


His 
ri 
ai 'ce-compens ; P E H 
ating variation is given by the distance AC, and his 


Com, Mi 
m ; Valent variati ; 
Previo dity TR aek by the distance AD. If we now assume the 
us e removed, we begin at Band moye to A By o 
s ur 
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consumer's surplus introduced earlier. 
(d) CVra= Pi -P2-D-B— DEF = CV; p — DEF. 
(e) EV, a= P, Pa. E.C . + ABC =EVpp + ABC. 


These results suggest that, first, EV will be greater than CV for a price 
fall (and vice versa for a price rise). Second, the Marshallian measure 
will not coincide with any of Hicks’s four measures unless there isa zero 
income effect (vertically parallel indifference curves), in which case all 


the three demand curves in Figure 18.3.2 will coincide and the 


Figure 18.3.2 
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Marshallian measure will be unambiguous. Third, the quantity com- 
pensating variation will be less than the price compensating variation 
for a price fall. Fourth, the price equivalent variation will be less than 
the quantity equivalent variation for a price fall. 

Notice that all the preceding analysis in this section has been in 
terms of a price change. Clearly, practical examples will exist in which 
consumers have to forgo or be introduced to a commodity. That is, 
we should analyse the situation for introduction or removal ofa com- 
modity. Figure 18.3.3 shows how this is done. The new commodity, or 
the commodity to be removed, is measured on the horizontal axis. The 
vertical axis is again income. The consumer is assumed initially to be at 
A where he consumes some money income but none of x;,! He is on in- 
difference curve 1. Then the commodity is introduced and he moves to 
B, on a higher indifference curve. 


o 


Figure 18.3-3 
en by the distance AC, and his 


His price-compensating variation is giv th 
price-equivalent variation by the distance AD. If we now TAR e 
commodity is to be removed, we begin at B So Tt a Pue 


previous definitions, his CV, will be AD and his EV, will nea d 
In practical work it is often the ete ie Bi be 
The quantity variation measures are not generally thought to be 


i fA. < 
’ Since x, does not exist yet, he cannot be to the right o 
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applicable since consumers are not widely constrained in the manner 
these measures imply. Although the Marshallian measure is am- 
biguous, it is usually argued that the income effects of the projects in 
question are not sufficiently large for the practitioner to worry about 
the fine differences between the Hicksian measures and the 
Marshallian measures. Indeed, since there is also some dispute about 
the relative merits of CV, and EV, the Marshallian measure might even 
be thought of as some compromise (since it can be thought of as an 
average of the two—see Figure 18.3.2). Most important, however, is the 
fact that, ifany demand curve at all can be estimated, itis often only the 
Marshallian curve, although other examples of practical work can be 
found in which compensated demand curves are estimated. 

For policy purposes it is obviously not very useful to have measures 
of consumers’ surplus for each individual unless those surpluses.can 
be added together to provide some aggregate. If this aggregate was 
meaningful it would be possible to say that a positive measure would 


indicate a net gain to society, on balance anyway, and a negative total 
would indicate a net loss to society. 


18.4 Compensation Tests 
The problem with adding up surpluses in the manner suggested in the 
„last section is that policy measures almost necessarily make ‘some 
- people better off and some worse off. Since no goods are free, any 
policy measure will involve benefits to some and costs to others, even if 
the costs accrue in the form of higher taxes only. Consequently, arule 
which approved of policies which made everyone better off (increased 
their consumer surpluses) and no one worse off would be an unexcep- 
tionable but fruitless rule. For reference purposes we should note that 
such situations, in which a policy makes at least some people better off 
and no one worse off, are called Pareto Improvements. Obviously, 
however, we require a modification of this rule to allow for the fact that 
there are always losers. 


T i i . . 
Fi See rugean Proposed by neoclassical welfare economics is the 
a ma «i te Essentially, it is very simple. If we add up the con- 
surpluses Bee of those who gain and add up the lost consumers’ 
ose who lose, we shall have one of three situations: 
(a) The sum of gainers’ c, j 
S ex. ’ 
(b) The sum of gainers’ CS is ceeds the sum of losers’ CS. 


1 , 
(c) The two sums are equal. ess than the sum of losers’ CS. 
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If (a) occurs, we could argue that the gainers could transfer mon 

the losers in such a way as to make the losers no worse off TVA to 
were before. The amount transferred would be less than the hs 2i 
have gained so that they would still have something left i ae > 
the gainers still gain (but not so much compared to their gains if they 
did not pay the compensation) and the losers stay at the same utility 
level as before. The transfer enables us to determine that such a situa- 
tion would be a Pareto improvement in the sense defined above. 
Similar reasoning would show that situation (b) would be a Pareto 
deterioration, and situation (c) would imply a policy which offered 
neither improvement nor worsening of the present situation. 

The idea that policies can be judged in terms of the feasibility of 
compensation originates with articles by Kaldor and Hicks.’ Hence, a 
policy is said to meet the Kaldor—Hicks test if the sum of gainers’ con- 
sumers’ surplus exceeds the sum of the losers’ consumers’ surplus. The 
test is not met if the situation is as in (b) or (c) above, and the policy 
would be judged not worthwhile. A complication with the criterion, 
however, is that itis not suggested that compensation should be paid. It 
is argued that it is only necessary for compensation to be payable in 
principle. Thatis, a policy will be judged worthwhile if case (a) above is 
met, but no compensation is paid, so that the losers remain losers and 
the gainers actually secure their initial gains. Obviously, a rule which 
does not require payment of compensation will be a much stronger 
rule since universal transfers of the kind that would be required would 
involve a complexity of organisation that no economy is likely to 
manage. 

Consider a policy which entails a price fall benefiting some people 
and a price rise incurring losses for others. We can say that CV; p will 
reflect the maximum compensation which the gainers would be willing 
to pay- Similarly, CVp will measure the minimum that the losers 
would accept. The Kaldor—Hicks test would not be met — that is, the 
policy would not be worth undertaking — if 


ECV < XCV 
G L 


where the subscripts G and L remind us that there are two groups 
gainers and losers. Now consider the possibility of the losers a ee 


1 strictly, the Kaldor-Hicks tests as originally proposed were different. Th 
tendency is to lump them together, as we have done here. For the original P ETTAN 
N. Kaldor, ‘Welfare Propositions and Interpersonal Comparisons of Utility’ i see 
Journal, 1939; and J. R. Hicks, ‘The Valuation of Social Income’, Economica, 1940 are 


p.T- 13 
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the gainers to forgo the change. Since the (potential) gainers are now 
to go without a benefit, they will require some equivalent compensa- 
tion — measured by their EVs. Equally, the maximum sum that the 
potential losers will be willing to pay is their EV. Clearly, the potential 
losers will succeed in preventing the change if 


LEV < ZEV 
G L 
but they will fail to prevent the change if 
LEV < EEV 
G r 
Consequently, a contradiction could arise if gainers’ CVs were less 
than losers’ CVs, and if gainers’ EVs were greater than losers’ EVs, We 
wish to know if 
ICV < ICV (1) 
G L 
ZEV > LEV (2) 
G Tr 


can both be true. In addition, we have to remember that 


ZEV > zcy (3) 

zC V> LE y (4) 
If inequalities (1) — (4) can be satisfied simultaneously, we shall have 
shown that (a) a policy i 


test, but (b), if undertaken, could not be re 
short, the test would not justify the policy, 
repeal of the policy if it were undertaken, which would be odd. 

Some arbitrary numbers will demonstrate that a) = 


simultaneously satisfied. Let CV, =6, CV,=2, EVs = 4 and Ey, = 3 


Then, on substitution in (1) — (4), all equations are seen to be satisfied. 


st noted by Scitovsky.! The 
re the policy move is justified 
ve back is also justified. This 


r V, Opposite of condition (3) above) 
or EV, > CV, (negating condition (4)), or both. This can only arise if 


one of the goods has a negative income effect — that is, is an inferior 
good. 


but nor would it justify the 


1T. Scitovsky, ‘A Note on Welfare Propositions in Economics', Review of Economic 
Studies, 1941-2. 
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18.5 Pareto-Optimal Allocations 

The previous sections have suggested that the concept of consumer’s 
surplus, allied with the Kaldor—Hicks compensation test, provide a 
foundation for a normative economics. How far the foundation is a 
satisfactory one is very debatable, not least because the use of a com- 
pensation test which does not require compensation .to be paid will, of 
course, lead to substantial changes in the distribution of welfare 
between individuals. For any one policy the change may be slight. For 
all policies it must be significant unless those policies are executed in 
such a way as to provide gains to specific sections. of the population 
which are later offset by losses, and vice versa. Failure to incorporate 
distributional effects into policy judgements is tantamount to 
recommending the distribution of welfare that follows a policy 
change. It is not therefore an issue of extra value judgements entering 
the picture when distributional effects are incorporated, since a tacit 
value judgement has already been made by arguing that they should be 
excluded. However, this is an issue which the reader can follow up in 
texts on public economics. We now wish to consider the Pareto rule in 
a general equilibrium context. À 

In fact; the relationship between our surplus rules and the 
requirements of Pareto optimality is a direct one(A Pareto improve- 
merit was defined in Section 18.4 as a move which made at least some 
people better off and no one worse off.) From this definition we can 
easily derive a definition of a (Pareto optimum: it must be a state in 
which no change could be made which would effect a Pareto improve- 
ment. Ina Pareto optimum we would certainly be able to make some 
people better off but only at the expense of making others worse o 
We can immediately relate this to consumer’s surplus. A Pareto op- 
timum will exist if we cannot improve some people’s surplus without 
decreasing that of others. 

We can illtistrate the idea of a Pareto optimum by looking at an 
economy in which we assume there are only two people, A and B. 
Figure 18.5.1 shows A’s indifference map in the normal way. But we 
have superimposed B’s indifference map on the figure as well. This is 
done by turning B’s map upside down and beginning at point O’. The 
resulting ‘box’ figure is then easily interpreted.! The size of the ‘box’ is 
set by the available quantities of x, and x, in our simple economy. We 
shall return to the issue of how these amounts are determined: for the 


‘fin doubt, turn the page upside down and think of O’ as the normal origin for B’s in- 
difference map. 
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moment we take them as given. So far then we have (a) some given 


amounts of two goods, (b) utility functions for individuals A and B. 


Sar bp o' 


1 Of good 1, and Oa, of good 2. B must then have 


If the exercise is repeated, it will be seen that a move from any point of 
the line through YZW to a point on that line will be a Pareto improve- 
ment, But a move from, say, Y to Z is one we cannot evaluate on the 
simple rule advanced so far, for it involves an improvement for A buta 
deterioration in utility for B. The line YZW is the contract curve :itshows 
all the combinations of goods that will give rise to a Pareto optimum, 
But, as we have seen, there are many optima, each corresponding to a 
different combination of abilities to buy the goods in question —thatis, 
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to differing distributions of income. If we persist in the view that we 
should not make judgements about the desirable distribution of in- 
come, itis obvious that we shall have nothing to say about which point 
on the contract curve is best. If, on the other hand, we do permit such 
judgements, we shall be able to pinpoint an optimum optimorum. 

If we look at the optima in Figure 18.5.1, we see that they all occur 
where indifference curves are tangential to each other. Such a tangency 
means that the PRSs of A and B between the two goods must be equal. 
That is, we can write that an optimum requires i 


PRS4,x, = PRS2,x, 


and this equation can be generalised for any number of individuals. 
Note too that this equation relates back to our measures of consumer ’s 
surplus. The move from X to Z, for example, was a move which 
enabled A’s surplus to increase and B’s to stay the same. 

We have said nothing so far about the production side — that is, 
about what determines the size of the box in Figure 18.5.1 and its par- 
ticular dimensions. In fact, we can illustrate this fairly easily by use ofa 
similar box figure. In Figure 18.5.2 the axes are now capital (K) and 
labour (Z) and instead of two consumers we consider two products, 1 


Figure 18.5.2 ` 
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and 2, with the production function of good 1 being ‘viewed’ from 
origin O, and good 2 from origin O'. The production isoquants are 
shown as Qar Quiz Qus for good 1 and Qar, Qaz Q zn for good 2. Con- 
sideration ofa point such as X will show that it is inefficient in the sense 
that we can move to Z and increase the output of good 1 without 
decreasing the output of good 2. Unless good 1 is undesirable, our 
axiom of dominance (see Chapter 1) will ensure that this results in an 
increase in utility. Hence Z must be preferred to X. If the analysis is 
repeated it will be found that any point off the locus OYZWO? is in- 
efficient in this sense. é 
Now the efficiency locus in Figure 18.5.2 shows different com- 
binations of inputs, but it also shows us the different combinations of 
outputs which are efficient. We can therefore 
binations in Figure 18.5.3 asa production possibility frontier or transforma- 


tion curve. Note that, since production isoquants in Figure 18.5.2 are 
tangential on the efficiency locus, we have 


plot these output com- 


MRTSk, =MRTS2., 
that is, marginal rates of technical substituti 
production possibility frontier in Figure 18. 5 
tier correspond to points off the efficiency lo 

We can integrate the consumer box (Figure 18.5.1) with the produc- 
tion frontier in Figure 18.5.3. Quite simply, the consumer box must fit 
inside the frontier. Two examples are given in Figure 18.5.3 —a par- 
ticular box might be OABE or it might be OFCD. Figure 18.5.4 takes 
one of these and shows the indifference maps inside the consumer box 
which, in turn, is inside the frontier, We have not yet said how a ar- 
ticular box is to be selected. To this we must now turn. i 

In Figure 18.5.5 we again show the production possibility frontier. 

But this time we shall fix the amounts of xı and x, that A possesses 
Suppose he has a combination such that he is at point A, What is left is 
therefore available for B. Consequently, we can think of point A as the 

origin of consumer B’s indifference map. Placing his indifference ma 

on the figure shows that B will aim to Teach point K since ibis 
maximises his utility. If he was at Z, for example, he could improve his 

'The production possibility frontier shown assumes decri 

ducts. If there are increasing returns the frontier wi i , 
erie we have assumed well-behaved utility Hihona ee 


The reader may wish to experiment with linear production isoquants, for example. Th 
result will be that optima will occur on the edges of the box — we shall ieee g 
rner 


on are equal along the 
-8- Points inside the fron- 
cus in Figure 18.5.2! 


easing returns to scale in 


solutiuns. 
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utility level by moving to K withoutin any way affecting A. Such a move 
would, by definition, be a Pareto improvement. We could switch con- 
sumers, making A the origin for A’s indifference map, and the same 
conclusion would follow. But we already know that the personal rates 


ial 


o £ D x 
Figure 18.5.3 


Figure 18.5.4 $ 
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ituti ere to bea Pareto optimum. Figure 
a ae at Sau ea PRS should alia be equal to the 
ses Sree of product transformation shown by the slope of the 
pean ossibility frontier. In short, we shall not reach a Pareto 
ce eis we meet the folowing total condition: 


PRS4,x, =PRS2.x, = MRT xx 


Figure 18.5.5 


18.6 The Optimality of Perfect Competition 
From the equation for overall Pareto o 


ptimality we can derive some 
interesting results. MRT.,, , can be written as 


dxi 
dx, 


since it is the slope of the production possibility 


frontier. But dx, is the 
change in the output of x, and must be equal to ; 


dx, =— [dL . MP,(x,) + dK . MP, (x,)). 
Similarly, 


dx, = — [dL . MP, (x,) + dK . MP; (x,)) 
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so that 
dx,__ MP, (xı) _ _ MPx (x) 
dx, MP,(%;) | MPz (x) 


MRT,, x, = 


` Now, for any firm we know that 


Moc MOn 
MP, MP, 
where W is the price of labour, R the price of capital (rate of in- 
terest), and MC is the marginal (product) cost. Hence 


nEn, 
MP, = MG" MC 
We also know that 
MU», _ px 
MRS x. =—— m 
wa = MUy Pa 


for any consumer in equilibrium. Hence 


PA ph _ Wi. MCh 
i PR W. MC. 


which tells us that the ratio of prices faced by each consumer, A and B, 
must be equal to the ratio of wage rates in the industries multiplied by 
the ratio of marginal costs for there to be Pareto optimality. 

Now, under perfect competition, price discrimination cannot be 
practised so that S 


Paes, 
and Wi= W 
Substituting back gives 
? Pa = MC,, 
Px, MC, 


Now we consider the supply of labour. In balancing the claims of 
leisure and work on his time the consumer will meet the following 
condition 


MRSp,,=MRTp,x 


where D is leisure and x is a good bought by the consumer. But the 
MRTp,, must be the output which would be produced if leisure time 
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was used as work, so that 


d 
Bn MP, (x). 


Also, MRSp,x must equal a ratio of prices. But the price of leisure is the 
wage forgone, W. Hence 


MRS,, x= WIP, 


Hence we have 


w 
MRSp,z= MRT px =5- 


= MP, (x) =e 


x 


But the last equation will hold true only if 
P,=MC,. 


We establish, then, that a Pareto optimum will exist if prices 
everywhere are set equal to marginal cost. But under perfect competi- 
tion, prices are equal to marginal cost since this condition maximises 
profits for firms. Hence, on the heroic assumption that our analysis 
has not omitted major qualifications, we establish that perfect com- 


petition maximises welfare in the sense that it secures a Pareto 
optimum. 


18.7 The Problem of Second Best 


There are in fact many serious qualifications to be made to the conclu- 
sion of the previous section. We know that factor and product rharkets 
are not perfect, that economies of scale exist, that marginal private cost 
does not reflect the true cost of production to society skis: of the 
many uncompensated social costs that exist), and so on. In thi i 
we shall look at just one modification. ‘ Be eEC CON 

Suppose we have an economy in which some Products are not priced 
equal to marginal cost, and that we have no way of altering thi Price 
tion. We shall not be able to secure a Pareto optimum in a is situa- 
setting price equal to marginal cost everywhere — a ‘first me sense of 
available to us. It is tempting to think that we shall do th i est’ is not 
that is, secure a ‘second best’ — if we aim to e best we can— 
sible equal to marginal cost. In fact, howev 
that observance of the ‘first best’ rules by 


those firms th: 
` È f F: at can (= 
jected to direction will not even secure be sub 


: 
a second best’. The most 
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explicit formulation of this ‘theorem of the second best’ is due to 
Lipsey and Lancaster. p p 
The Lipsey—Lancaster conclusions can be stated as: 


(i) If at least one of the Paretian first-best conditions is not met, 
second-best optima can only be achieved by departing from all other 
Paretian first-best conditions. 

(ii) While it is tempting to’ think that it will improve things to 
minimise the number of ‘failures’ to observe first-best conditions, 

rovided at least one first-best condition remains unmet we cannot say 
whether welfare will be improved or not by such a procedure. 

To make this is a little easier, imagine a list of first-best conditions, 
shown in Figure 18.7.1. Suppose we are at point X, with all the con- 
ditions from O to X met, but those from X to Z not met. Statement (ii) 
above says that moving from X to Y may or may not improve welfare, we 
cannot say without whatis in effect a full general equilibrium analysis. A 
move from X to Z would, of course, achieve first best. 


Figure 18.7.1 


Similarly, if we imagine the same lines applied to two sectors (public 
and private perhaps), reaching Z in one sector and staying at X in the 
other will not achieve a second best (statement (i) above). It will be 
necessary to operate at, say, X in both sectors, but the rules are not 
obvious. 

Figure 18.7.2 illustrates the theorem. Suppose there are two firms X 
and Y, each producing goods 1 and 2, quantities of which are denoted 
by X, and X2. TT’ is the transformation function for each firm, assumed- 
identical. The economy’s production frontier is therefore STST’. Now 
suppose firm X is constrained to produce at B on TT’, whereas Y can 
produce anywhere on his transformation function. To construct the 
constrained ST function, suppose Y also produces at B on his TT’, 
Then point C denotes one point on the constrained ST function. Now 
suppose Y produces atT, and X is of course still constrained to produce 


1R. G. Lipsey and K. Lancaster, ‘The General Theory of Second Best’, Review of 
Economic Studies, 1956-7- 
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at B. Social output is now the combination of X 
OT of X,, giving point Dasa point on the con: 
selects T’ as his production point, 
constrained point. 

) ‘Thus, whereas STST' 


and X, given at B, plus 
strained function. If Y 
similar analysis will give E as the 


given by DCE. If it were 
cting social welfare, we could 
W,, W,). We see that point G is 
» rates of product transforma- 
Iso equal to rates of social sub- 
stitution. We have a Pareto optimum, 


rates of product transformatio 


n are not equalise, 
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18.8 Public Goods 
The efficient allocation conditions derived in Section 18.5 will also be 
incorrect if, as is almost certainly the case in real economies, the 
economy contains public goods. Throughout this book we have been 
concerned with private goods. Private goods have two features. First, 
they are excludable — there.exists some mechanism whereby the good 
can be priced or rationed so as to prevent other people from enjoying 
the benefits of the good. Second, private goods are rival— consumption 
of the good by one person precludes its simultaneous consumption by 
another person. Buta public good has exactly the opposite features — it 
is non-rival in the sense that its provision to individual A entails its 
provision to individual B, whether he wants it or not. The most ob- 
vious example is national defence. In addition, it is non-excludable in 
that we cannot prevent individual B securing the benefits (if they exist) 
of the good. If such a good exists, then it follows that each individual 
consumes the same amount of it. Its provision to one person entails its 
provision to everyone else. 

To underline this distinction, we can write the amount available ofa 
private good (xpp) as the sum of the amounts consumed by the in- 
dividuals (A, B etc.) in the community. We have 


Tya B c N 
Xpr =XpRtX ppt Xpt: XR é 


whereas for the public good (xpy) we shall have to write 


ey Wears PEN eae N 
Xpu = *pu = Xpu = Xpu = ++ + X py: 


How does the existence of public goods affect the marginal 
equivalences established in Section 18.5? We can deal with the 
marginal rate of transformation, MAT, straight away. A public good 
has to be produced just like any other good, so that the equivalence 
between MATSs is not affected. We can therefore think of a transfor- - 
mation function between public and private goods just like the 
transformation function between two private goods, It is the Marginal 
rate of substitution side that causes the problem. 

If we increase the amount of the public good by some small amount 
Ax the extra utility to any one consumer, i, will be 


du! 
——. Ax. 
dx 


But in increasing the supply of x to consumer i we have, ex hypothesi, in 
, in- 


creased it for j, k, l, m and so on. The total ‘social’ increase in utility 
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(ASU) must therefore be 


y k 
MSU =t de ae xs ere (1) 
du! dU! , du 
z [eee ee.) 
=x 4U 
idx 


where m is the number of consumers involved. Now the marginal rate 
of substitution, MRSpy px for any one individual j is in fact 


Hence we can rewrite (1) as 
ASUpy _ i (dU py dUpp\ _ << 
BBS» ( Z| dx J= È Msn. 


That is, the social rate of marginal substitution between the publicand 
private good is equal to the sum of the individual marginal rates of 
substitution. Itis this sum that must be equated with the MRT to obtain 
a Pareto optimum in an economy containing public and private 
goods. In other words, the condition for optimality becomes: 

MR 


Spu.pr + MRS pron + MRSE, pp ètc. = MRT py pp: 


Ssumed to rise as more is 
ar ae ; ey 
provided.' To avoid complicating the figure ave shown marginal 


evaluation curves. These curves show the consumer’s valuation ofa 
commodity in terms of the commodity he forgoes in order to have 
one more unit of the good in question. In other words, it is Measured 


! Notice that this is the marginal cost of increasing the physical quanti ; 
marginal cost of adding one consumer — that is, of increasing cSitsumpece Ried The 
to availability — is of course zero for a pure public good. Indeed, this equivalence Eten 
used to define public goods. 
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by the slope of the individual’s indifference curve. Now MV, is the 
marginal valuation curve for individual 1, and MV, is that for in- 
dividual 2. Since MV measures MRS we can relate the figure directly to 
the condition for optimality derived above. For we require the summa- 
tion of MVs to be equal to MRT, where MRT in this case is shown in 


terms of marginal cost." 


Pou [Ppr 


m 
Xpu Xpu 


o Xpu 
Figure 18.8.1 


But instead of deriving an aggregate marginal valuation curve by 
summing the MVs horizontally (in analogous fashion to the horizontal 
summation of demand curves to obtain a market demand curve) we 
must sum them vertically. We must do this because each unit of the 
public good is consumed by each consumer. The individual marginal 
valuation curves allow for the fact that consumers will value these units 
differently, but the fact remains that each unit of the good — for exam- 
ple, Oxy in Figure 18.8.1 —is consumed by each individual. It follows 
that the optimal provision of the public good is atZ, with quantity x$y. 

\ That is, as MCpu!MCor- The reader should check that this interpretation is correct by 

1 equivalence: 


looking at the margina! s in Section 18.5. 
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One very important corollary follows from this analysis.! og 
18.6 argued that, under certain highly restrictive conditions, a per = - 
ly competitive economy would automatically secure Pareto op a i 34 
Th the presence of public goods — which, notice, do not derive romin 
stitutional features but are as ‘natural’ as private goods — this theorem 
no longer holds. The demonstration of this is simple, given our condi- 


tion for optimality with public goods. On the production side we 
require 


For each consumer to be in equilibrium we require 


MU py _ Pev 
MUfrk Prr 
E MUpy _ Pru, 
M Upp Per 


But because we have public goods the overall result of these equations 
for individual optimisation is , 
MU; MU, 2-P, 
PU PU = PU 
MUk MUB, Pp > MRT ev pn: 


That is, the optimal amount of the public good is greater than the 
amount actually provided b; 


y producers (consumers’ valuations exceed 
producers’ willingness to supply). The public good will be under- 
supplied in an economy which relies on’ the price mechanism to 
allocate goods. 


1 It should be stressed that we have taken the example of a ‘pure’ bli 

reality the classification of goods according to their degree of blaa A oe a 
difficult, though important. On some of the problems see M. Peston, Public ‘Good! and the 
Public Sector (Macmillan, London, 1972). 
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bother to contribute to the finance of the product? He will receive the 
benefits because he cannot be prevented from doing so— the productis 
non-excludable. This is the problem of the so-called ‘free rider’. 


18.9 External Effects 
In the discussion of public goods it was pointed out that the provision 
of such a good to one person entailed its automatic provision to 
another. In addition, this automatic provision could not be corrected 
in such a way as to discriminate between consumers because of the im- 
possibility of devising an excludable pricing system. Another way of 
looking at the automatic provisign aspect is to say that the good 
possesses external benefits: that is, my consumption of the good ‘spills 
over’, in a beneficial way, to you. In addition, you do not pay for the 
benefit— it goes unappropriated. Consequently, we can say thata feature 
of such goods is that they have external benefits, or, to note some of the 
many titles now given to such goods, positive externality, or positive exter- 
nal effect, or positive spillover. 

Equally, a good may yield pleasure to its consumer but be a 
nuisance to someone else. Such a good would be said to possess 
negative externality, negative external effect, external cost, OY negative spillover. 
This externality aspect may arise because of the inputs used, or because 
the act of consumption itself is a nuisance. In the former case we can 
think of pollution due to the use of chemicals as inputs; in the latter 
case we can think of offensive behaviour, lighting bonfires, unsightly 
landscape, and so on. 

The essence of an externality, then, is that ‘it involves (a) an in- 
terdependence between two or more economic agents, and (b)a failure 
to price that interdependence. The interdependence could be between 
consumers, between producers, OF between producers and consumers. 
It is also the case that the existence of externalities will mean that 
Pareto optimality cannot be achieved unless the price mechanism 
contains some automatic adjustment procedures whereby externalities 
are ‘corrected’. The first proposition can be demonstrated as follows. 

Suppose we have two firms producing, respectively, outputs x, and 
x, Then we could write 


dx, _ 
inane G) 
dx. 

and dL, eine (2) 
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where dx simply refers to the change in output, dL to the change in the 
input labour (we assume one variable input for convenience) and 
MP, , means the marginal product of labour in producing Xi. This 
much is self-evident since all we have done is define marginal 
products. Now suppose that the output of x, is affected by the level of 
production in firm 1: the production function in firm 2 will involve the 
dependence of output notjust on the labour inputin firm 2 butalso on 
the output of firm 1. This establishes that there is an interdependence. 
We shall further assume that it is ‘untraded’ — no price is paid for this 
interdependence. Hence we have an externality. 
With this interdependence we shall need to redefine marginal 
product. Equations (1) and (2) above stand as definitions of private 
marginal product. But they do not express social marginal product. If 
the externality is negative — firm 1 imposes costs on firm 2 and does not 
compensate firm 2 — we shall have to write ‘ 
dx, dx, 
SMP. ar a (3) 


d: 
SMP, 2 = a (4) 
b 
private marginal product 
is is the change in theout- 


Equation (3) is the important one. For from 
we have subtracted an expression dx,/dL,: th 


Now, if we have perfect competition and firms are all profit 
maximisers, we shall have 


dx, 
am MC.=p, 


dx 
and w|- MC, =p, 


which in turn, under perfect competition, implies 


dey _ dxa 
dL, dL, ` 


That is, the self-interested behaviour of firms under Perfect competi- 
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tion will lead to the equality of (real) marginal products. But it is private 
marginal products that are equated, not social marginal products. For 
if it was the latter we would require, in our example, 


In other words, Pareto optimality would require the equivalence of 
social marginal products. But our competitive state secures only the 
equivalence of private marginal products. Hence externalities entail 
non-optimality. If the externality is negative, the output of the ‘offen- 
ding’ activity will be too large. If the externality is positive, the output 
will be too small. 

We can finally illustrate external effects by looking at the familiar 
figure for the firm’s equilibrium under perfect competition. In Figure 
18.9.1 the curve PMC measures private marginal cost. The curve SMC 
measures social marginal cost and is shown lying above PMC because a 
negative externality is assumed to exist (social marginal productis less 
than private marginal product: hence social marginal cost is above 
private marginal cost). The optimal output is seen to be x, and not xp 
which is the private profit-maximising solution. In fact the amount of 
externality that is undesirable is shown by the shaded area in the figure. 
This is sometimes called the ‘Pateto-relevant’ externality. Notice thatat 


P,C 


Figure 18.9.1 


388 Price Theory 
x, some social loss remains, and we could measure this by the area abcd 
In this way we can derive the following general propositions: 


(i) A negative externality implies that the output of the ‘offen- 
ding’ activity is too large. Vice versa for a positive externality. 


(ii) A negative “externality should not be removed altogether. 
Instead, the aim should be to secure the optimal amount of externality. 


It is left to the reader to consult texts in public economics on the best 
way to secure optimal externality. The interested reader might also 


repeat the exercise of this section for imperfect competition, since 
there are added difficulties. 
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PRICE THEORY . ~ 
RICE THEORY . 7 
The highly successful first edition of this book on 
microeconomic theory has now been revised to provide 
undergraduates with a comprehensive introduction to Standard ` 
price theory. Thé new chapters «:; welfare economics and’ 
recent developments in microeconomic theory andthe 
expansion of chapters dealing with consumes theory enhance 
its usefulness in comparison with other textbooks. Although its 
content may be similar to such other books, the difference lies ~ 
in the detail of this revised edition. Taking students through the * 
precise mechanisms by which economic adjustments iake 


place, it enables them ai the same time to observe the overall ~ 
nature of price theory. 
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